FX-301 ...

Digital Fiber Sensor

http://www.fiber-sensor.com

*UL 61010C-1 compatible, Passed the UL 991 Environment Test based on SEMI S2-0200.
[Category applicable for semiconductor manufacturing: TWW2, Process Equipment]

[Applicable standards: UL 61010C-1]

[Additional test / evaluation standards as per intended use: UL 991, SEMI S2-0200]

Long-range sensing made possible with built-in optical lens

Stable long-term sensing

Superior performance and
advanced user-friendly
multi-functionality
enables expert usage on
the very first day

* Passed the UL 991 Environment Test ‘

Ce | QN

Conforming to
EMC Directive

UL Recognition

Enhanced worksite-friendly installability

For the first time in the industry, an
optical ‘double coupling lens’ has been
incorporated directly into the fiber
sensor itself. This lens maximizes the
light emission efficiency, resulting in a
tremendous improvement in the
sensing range. Sensing ranges with
small diameter fibers and ultra-small
diameter fibers, which have become
very popular in recent years due to the
miniaturization of chip components,
have been increased by 50 % over
previous values achieved with other
amplifiers.

@OFX-301 series
(Double coupling lens)

-\\-
"n Emitting
element
\ Fiber \Double coupling lens

The lens concentrates the light, greatly
increasing emitting efficiency.

@ Conventional fiber sensors
(No lens)

Disperses the light reduces
emitting efficiency.

The newly developed four-chemical
emitting element that uses the FX-301
(red LED type) suppresses changes
over long periods of time as much as
possible, so that a stable light emitting
level is maintained. There is very little
element deterioration so that stable
and accurate sensing can be
maintained over long periods.

Selectable response time

We offer 4 selectable levels to
correspond with various applications:
the response time 150 s FAST mode,
the LONG mode, perfect for adverse
environments, and the S-D mode,
especially made for minute detection.

Selectable sensing range as per the application

Ex.: the FX-301 fiber sensor
and the FT-B8 fiber

LONG 1,100mm 43307
Long range mode (LONG): Response time 2 ms
STD 530 mm 20.866 in

Standard mode (STD): Response time 250 s
FAST [ 400 mm 15.748 in

High-speed mode (FAST): Response time 150 us

S-D [ 1180 mm 7.087 in

Reduced light intensity mode (S-D): Response time 250 us

$The S-D mode can be set in the red LED type only.

SUNX)

Our new fiber cutter utilizes a specially
developed two-in-one fiber attachment
that now makes it possible to cut two
fibers simultaneously to exactly the
same length. Also, since the fibers can
be attached to the amplifier while
being fixed in position in the two-in-one
fiber attachment, sensitivity changes
due to variation in the amount of fiber
insertion do not occur.

Fiber cutter

Two-in-one fiber
attachment
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Easy maintenance, as main
and sub units are identical

Wiring- and labor-saving design allows side-
by-side configuration for up to sixteen units

FX-301

Environmentally friendly packaging =&

Both main and sub units utilize the same
amplifier body. This feature allows for
easy mounting in the side-by-side
configuration. The main and sub unit
functions are distinguished only by the
proper use of 3-core main cable and the
1-core sub cable. Moreover, by utilizing
the same body for both main and sub
units, inventory management and
maintenance is simplified.

Identical part numbers
eliminate the need for costly
inventory management labor

Sub cable
CN-71-C[J

Main cable
CN-73-CJ

Up to sixteen amplifiers can be
connected in a side-by-side configuration.
As the sub cable contains only one output
line, a great amount of wiring and space
can be saved. Also, special ‘sliding’
connectors have been provided for all
main and sub cables, which can be
detached merely by releasing the lock
and pulling directly back, without having
to slide the amplifier body to the side.
Using this connector system, only a
minimal amount of space is required for
regular maintenance.

| 1 Sliding connectors
are easy to insert
and remove

With regard to effects on the environment,
we only utilize the simplest of packaging
methods greatly contributing to the reduction
in wastes generated by your worksite.

Also, the bags are made of polyethylene, a
substance that doesn’t give off polluting
gases when burned.

Polyethylene packaging

Even beginners can quickly learn how to use the MODE NAVI

MODE NAVI uses six indicators to display the amplifier’s basic operations. The current operating mode can be confirmed at a
glance, so even a first time user can easily operate the amplifier without becoming confused.

[RUN | TEACH

This is the sensing mode. This mode is for setting the threshold
Incident light level is displayed in the value.
digital display.

In this mode, the threshold value, once
set, may be fine-tuned.

F||.-| -|.|‘| —‘ LT
by ERGTE-

PUSH

=340

’ PUSH

This mode allows the selection of
output operation as either Light-ON
or Dark-ON.

TIMER

This mode permits the choice of using
or not using the timer.

This mode allows the selection of
further advanced functions, such as
the copying of individual settings
and the memory functions.

«0 ERNEE

The use of only two switches makes for very simple operations

Only two switches, the large jog switch and the large MODE key, are required for
operation. Depressing the large MODE key sets the ‘mode selection’ and ‘mode
cancel functions. The large jog switch is used to select from the detailed functions
available within each mode, as well as to change numerical values after the mode
has been chosen.

Large MODE key Large jog switch

Moving the switch from side
to side allows items to be
selected

Pressing the switch selects or
cancels the operating mode

Lkl Pressing the switch then
|q | | confirms the selected
. setting
SUNX)
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FX-301

4 types of light sources available

Optical communication function lets
multiple sensors be adjusted all at once

Equipped with each type of timer

In addition to our red LED (four-chemical
emitting element) type, the blue, green,
and infrared LED types are also provided
to correspond to your specific application.

Easy code input setting

The optical communication function
allows the data that is currently set to
be copied and saved all at once for all
amplifiers connected together from the
right side. This greatly reduces
troublesome setup tasks and makes
setup much smoother.

These sensors are equipped with 3
types of timers, ON-delay, OFF-delay,
and ONE SHOT, for compatibility to
variegated environments.
H ON-delay timer
This function is useful for sensing only
objects taking a long time travel.
H OFF-delay timer
This function is useful when the
connected device has a slow response
time.
Hl ONE SHOT timer
This function is useful when the input
specifications of the connected device
require a signal of fixed width.

Sensing condition | ﬂ\_
ON-delay | il

OFF-delay - '_'|l
ONE SHOT _': 2 o :|T_

T1 : Timer period

Every function can be directly set merely by the input of a four digit code (numbers) from the code table. This convenient

feature is easy to set up.

In the event that settings are accidentally changed at the operating site, merely entering the correct code can restore the
original settings. This results in easy and quick maintenance.

First digit:

and hysteresis
Second digit:
display mode
AUN

TEAH
D

o
L |

Third digit:

Settings for Adjust lock and timer

Invertible digital display

Settings for response time

Settings for L/D ON and

Fourth digit: Timer settings

[Code setting table]

Direct First digit Second digit Third digit Fourth digit
code
I STD  |H-02(standard)] L-ON digit ON OFF OFF
{ STD |H-03 (large) L-ON % ON OFF-delay | 1 ms
g STD |H-01(small) L-ON |Peak hold ON ON-delay 3ms
i LONG |H-02 (standard)) L-ON  |Bottom hold ON ONESHOT| 5ms
k] LONG |H-03 (large) D-ON digit OFF OFF 10 ms
g LONG |H-01 (small)l D-ON % OFF |OFF-delay| 30 ms
b FAST  |H-02(standard) D-ON |Peak hold| OFF ON-delay | 50 ms
1 FAST |H-03 (large)) D-ON |Bottomhold OFF |ONE SHOT| 100 ms
] FAST |H-01 (small) 300 ms
9 S-D  |H-02 (standard) 500 ms

[ represents a description of the setting in the picture on the left.

Selectable cable length @&

The digital display can be inverted as per its orientation once mounted onto the ampilifier.

‘ Conventional model ‘

LI

[]

':
i

H FIFH mE

| . |

F aAr

]
| Lk
‘turn OFF’ status

T 4

Il

STF1
i |
==

I I H_I '"'
| = '|1H

‘turn ON’ status
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Made available are 3 lengths, 1 m 3.281 f,
2 m 6.562 ft, and 5 m 16.404 ft, to suit
your application requirements. This helps
reduce the waste caused by cutting cables
and lightens the installation workload.

Used for intermediate terminal block
[I_"_'E-—&—c:%w—ea—.g ®»ToPLC

Directly connected to the PLC

g_u;: ®»ToPLC
5m 16.404 ft cable length type

5m 16.404 ft |

pepam—
2me562ft |

‘ 1m3.281 it

08/2005



Optional units fo

FX-301

ater freedom and control when installing

Sensor-PLC connection system

This wire-saving system enables the
collective connection of up to 16 1/O
devices with an MIL connector.
Scattered installation is also possible
with the help of a sensor separate
unit.

Bank selection unit

FX-CH seRIES

Without directly manipulating the
sensor itself, you can simultaneously
switch up to 16 fiber sensors’ settings
using an external emitted signal.

(Load and save)
#¢Also possible with the FX-301 series’ databank

function

'-—.n#'l "

- S

=
e

= o .
bCustom circuit board 5 = 's’eh,?é?,f'ec"'c - :

lsne%usccﬂveﬂ?mlw [ Morning Lot === All settings are changed in a single step
L

Signal for changing the settings

-
et s
?1 PLC .'I 'ﬁ'-'enyf\;lderswnch Micro photoelectric sensor
oy
) " =i
g . "
T

8-channel connector

input extension unit Simultaneous

settings changes

1-channel connector

Main unit input extension unit

\ Separate unit

APPLICATIONS

Workpieces detection Sensing semi-transparent stickers Sensing register marks

This standard type of FX-301 using red light ~ The blue LED type greatly reduces the = The green LED type can accurately

has a four-chemical emitting element for ~ dampening rate, making it ideal for delicate  discriminate between red and yellow, that

stable sensing over long periods. sensing. cannot be easily detected using red LED
type.

S
IL“i \w o “'h L

FX-301G
»> - Red A '
-~ - -
L s
- -
Sensing film meandering Detecting chip component Detecting register marks on a
Infrared LED type is ideal for sensing  Because of low light intensity fluctuations  transparent sheet
environments with light restrictions, such as when detecting minute moving objects, When detecting registration marks on
places where light-sensitive film is being decrease the hysteresis in PRO mode and transparent film with a thru-beam type, the
handled. (The emission peak wavelength: accurate sensing will be possible in high- S-D (reduced light intensity) mode will
940 nm 0.037 mil.) It includes full-auto speed mode. This method is optimal for chip enable minute light intensity fluctuation
teaching function which allows sensitivity to component verification in taping equipment. sensing.
be set without stopping the workpiece line.
FT-FM2
SUNX)
71
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FX-301

ORDER GUIDE
Amplifiers \ Quick-connection cable is not supplied with the amplifier. Please order it separately.
Type Appearance Model No. Emitting element Output
= FX-301 Red LED
>
o
3 FX-301B Blue LED NPN open-collector
E FX-301G Green LED transistor
P4
s FX-301H Infrared LED
Sl
ol _ FX-301P Red LED
>
o
3 FX-301BP Blue LED PNP open-collector
% FX-301GP Green LED transistor
o
FX-301HP Infrared LED

Quick-connection cables ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

- Main cable
Type Model No. Description . CN-73-C[]
CN-73-C1 Length: 1 m 3.281 ft
. . 0.15 mmz2 3-core cabtyre cable, with connector on one end
Main cable CN-73-C2 Length:2m 6.562 ft Cable outer diameter: $3.0 mm #0.118 in
CN-73-C5 Length: 5 m 16.404 ft
CN-71-C1 Length: 1 m 3.281 ft
. 0.15 mm2 1-core cabtyre cable, with connector on one end
Sub cable CN-71-C2 Length:2m 65621t | Capie outer diameter: ¢3.0 mm #0.118 in
CN-71-C5 Length: 5 m 16.404 ft

End plates \ End plates are not supplied with the amplifier. Please order separately when the amplifiers are mounted in cascade.

Appearance Model No. Description

When cascading multiple amplifiers, or when it
moves depending on the way it is installed on a
DIN rail, these end plates ensure that all

MS-DIN-E amplifiers are mounted together in a secure and
fully connected manner.

Two pcs. per set
OPTIONS
Amplifier mounting bracket

Designation Model No. Description * MS-DIN-2

Amplifier mounting . "

[ MS-DIN-2 Mounting bracket for amplifier
10 sets of 2 communication window seals and 1 connector seal
Communication window seal:

) o It prevents malfunction due to transmission signal from another . g .
Figgcatircglgg’l FX-MB1 amplifier, as well as, prevents effect on another amplifier. Fiber amplifier protective seal
P Connector seal: * FX-MB1

It prevents contact of any metal, etc., with the pins of the quick- Communication
connection cable. window seal

72

Connector seal
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LIST OF FIBERS

FX-301

Standard fibers [Thru-beam type (one pair set)] {-@@W’—’ mﬂﬂ@@ﬁ_\

Shape of fiber head Sensing range (mm in ) (Note 1) B LONG B :EAST | Min. sensing object | Fiber cable | Allowable
Type (mm in) under the optimum) | length bending Model No.
Red LED Blue LED|CGreen LED |Infrared LED | | condjton (Note 2) “Feeatt | radius
With lens W 19,500 767,715 | 540021259 | 2,800 2400 94468 -
14— 14,000 551 140 | 210 1 102 | 120 g0 | #0-4 MM FT-FM10L
-C[Eﬂ]]ﬂ@ﬁﬂ]ﬂ] 110,000 393.700 | 1900 74803 | 140055118 | 900 %5433 | #- . 10m
7 3,800 149.606 — | 100039370 | (Note3) — | OP@que object |32.808 ft
(0] . L) — T
S | With lens ] = 1,600 62.992 400 15748 6.102 cvs
< SR 800 31.496 20 7874 | 200 787 g | #0-02 mm FT-SFM2L
& [ > O —m— 580 22.635 a0 5118 | 100 21g5 | $0-0008in 2m
£ 1280 11.024 -] & — | opaque object | 6.562 ft | o5 mm
[}
S | Lens mountable = 1,100 43.307 20 8661 3937 Y R0.984in
] ’ #0.04 mm <
@ M4 530 20.866 110 431|110 1969 .
o pmmfffiin—— = 400 15.748 283 | 5% 11 | #0.0016 in 2m FT-B8
S —— 180 7.087 " _ | opaque object | 6.562 ft
1,000 39.370 - Y
M4 ’ #0.03 mm <
—mm@@m;»m@ﬁ: 333241?'%)8 » 11| #0.0012in  |2mese2t FT-NB8
——1686.614 _ _ | opaque object | (Note 4)
Lens mountable M4 B Ro5
mm
—nmmnn;»mn@@m— RO.984 in FT-FM2
Sleeve 90 mm 3.543 in Ma Fiber
(o= ——s—=—ciffjm Ro5 mm| FT-FM2S
$1.48 $0.058 R0.984 in
; Sleeve
Sleeve 40 mm 1.575 in 780 30.709 Q-
M4 400 15.748 0 2756 #0.03 mm R10 m |,
= 280 11.024 % 1378 #0. n LN R0.39¢ in
$1.48 $0.058 [11305.118 % 0% — | opaque object | 6.562 ft
Lens mountable 3 -
bt 38— e FT-T80
R25 mm
425 R0.984 in
$0.098 FT-SFM2
— ] [ —
° 700 27.559 1 550 Y
: A—— ] s00mm | 3
° 360 14.173 h = R25 mm -
g [cuff I 250 9.843 $0.0012in | 2m63582f| gy ggy iy | FT-N8
3 126 4961 _ | opaque object | (Note 4)
I S N R2S MM | FT.NFM2
R0.984 in
Sleeve 90 mm 3.543 in Fiber
—(@Dﬂ]:l::n—n:\:ﬂﬂ@@m— R25 mm FT-NFM2S
10.
#0.88 40,055 LN 27,10.6%0 % 0% ¢0.025 mm Esd | R0.984 n
Sleeve 40 mm 1.575 in M =9 100 3.937 12 0472 $0.0010 In. 2m Sleeve
3 149 1.929 —| 8035 — | opaque object | 6.562 ft | fepym— FT-NFM254
rfo=e—soecii- - R0.39%41n :
$0.88 $0.035
15
R25 mm -
$0.059 RO.984in FT-SNFM2
Lens mountable 530 20.866 85 3346 q,
g M4 230 9.055 2 165 #0.04 mm sl | Ro5 mm
8 - ; $0.0016 in 2m FT-R80
g 150 5.906 % 1102 . R0.9841n
80 3.150 - opaque object | 6.562 ft
M 200078740 | 400 15748 $0.05 mm New
5 1,000 39.370 0 787 : ! g
v e 800 31.496 3 5118 $0.0019 in . FT-vio
0.118 = 350 13.780 _ opaque object |  EgS
@ % 400 15.748 80 3150 6 §6n; ft
ot ) — 07.874 40 1575 : .
z (oshor T 0512 B 10 FT-SFM2SV2
'S | Sleeve part cannot be bent. 1 70 2.756 - R25 mm
()
3 M 390 15.354 $0.02 mm R0.984 in
o | (F), . — 180 7.087 : ! 1m g
GU“ Y2000 e 125 4.921 $0.00081n 5051 FT-v22
Sleeve part cannot be bent. [1 63 2.480 - opaque object
4140039 175 6.890 B 1102 <
B b oo 80 3.150 140551
(ohees 60 2.362 10 039 2m FT-va1
Sleeve part cannot be bent. I 27 1.063 — 5 0197 - 6.562 ft

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the infrared
type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can fluctuate.
2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using

amplifiers other than red

LED type.

The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent

condition.

3) Sensing range for a 2 m 6.562 ft long fiber. A 10 m 32.808 ft long fiber will cause damping of the beam and cannot be used.
4) The fiber cutter is not supplied as an accessory with FT-NB8 and FT-N8. Please order it separately.

SUN.
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FX-301

LIST OF FIBERS

Sharp bending fibers / Flexible fibers [Thru-beam type (one pair set)] f-ﬂ@@ﬂm—' W@_

Shape of fiber head Sensing range (mm in) (Note 1) m 5700 ] o | Min.sensing object | Fbercable | Allowable
Type (mm in) under the optimum) | length | bending Model No.
Red LED Blue LED| Green LED |Infrared LED | | condjton (Note 2 “Freet | radlius
Wide area sensing =3,500137795 2,400 94488 [ 1,200 47244 | 800 31496 New
Sensing width 3,500 137.795 | 1200 47244 | 600 23622 | 400 15748 | ¢0.3 mm <]
c ?22 gnorqn :ggggg ;gg 700 27559 | 350 13780 | 240 9449 | $0.012 inb_ t om E‘O‘ofsg?] FT-WA30
I 5 . - - ~ | opaque object | 5 562 ft o :
Q XT?}?TXJ?%Q (Note 3)
(]
2 T g o = 3500 137.795 | 60 23622 | 0 11611 | 20 851 | 40 25 mm o L d
11'mm 1,500 59.055 | 0 11811 | 180 5806 | 0 4381 | o305 R1 mm FT-WAS
& | 0433in s 1,100 43.307 20 8661 110 4331 | 80 3150 : bi 2m |1R039in
W42><H3_ 1XD135 ————175029.528 - - — | opaque object | 6.562 ft
Easy mounting - Top sensing 2,500 98.425 | 400 15746 | 20 7874 | 180 1087 | 40.08 mm New
W3 X H8 X D12 W0.118 X H0.315 X D0.472 1,200 47.244 200 78741 100 3937 | 90 3543 ¢0.003in FT-Wz8H
R e 850 33.465 W 55012| 70 275 | 65 2559 : ) -
E :I 410 16.142 o > | opaque object
"= |Easy mounting - Side sensing 1,500 59.055 | 240 9449 | 120 4724 | 100 3937 New
& (W XHi2XDBIO 10172 (055 70027559 10 4724 | 60 2362 | 50 1969 ;8'882%"‘:] s | R mm FT-WZ8E
5 ﬁg [ 500 19.685 oot | 40 | |l ] 2| [Ro0sin
IS} ——12108.268 — — — | opaque object | 5,562 ft /
Q
@ [Easy mounting - Front sensing 700 27.559 80 3150 | 40 1575 3 1417 New
(. |WB5XHI2XD3W03% X H0.472 X D0 118 330 12.992 Q1575|2077 | 18 078 ¢8'83{2Tn FT.WZ8
@ »[| [ 240 9.449 % 0984 | 13 0512 12 0472 (fé Ue oblect -
2 120 4.724 - - _ | opaq j
2 | § |Side-view type with small light 1,700 66.929 | 300 11811| 160 6299 | 150 5906 New
8 | & |dispersion g 40157 700 27.559 180 5%05| 80 3%50| 75 205 28'83527} < Bl o FTWKVS
a| 8 =600 23.622 100 397 | 60 2362 | 45 1772 : biect 2m | |R0039in
g2 0,118 T 1 300 11.811 - - _ | opaque object | 6.562 ft :
@ | £ |Wwith lens - Long sensing range r 1,200 47.244 240 94491 120 47241 110 4331
g , 0.02 mm 3<
= $3 $0.118 600 23.622 120 47241 60 232 | % 2165 zo.ooo&n 2 R1 mm FT-WSSL
5 — C D 420 16.535 W 3543 | 40 157 | % 1378 ! R0.039 in
g ——12108.268 — - _ | opaque object | 5.562 ft y
Lens mountable ¢0.03 mm
—dlﬂ@@ﬂ]lbm ,,mﬂ[mﬂn_ $0.0012 in FT-W8
opaque object
° 570 22.441 90 353 | 5 2205 | 4 165 [ 30.05 mm oy  New
5 L1 — 200 1/ 417 61| B 0| 2 o ;OOOZO\n &= Rimm FrwsaZ”
S i 200 7.874 30 1181 | 20 0787| 15 0591 : biect M | |R0.039in
& 100 3.937 _ _ _ | opaque object | 5 562 ft :
$25 $0.03 mm
$0.098 $0.0012in FT-WS8
opaque object
£ M3 160 6.299 16 0630 10 039%| 8 0315 - ] -
£ [realis —— o 60 2. 150 g 05| 5 0w | ¢ o (4002 | B gy | FTWA
= = 55 2.165 5 0497| 3 0118| 25 00% : ! 030 i
% Aféo@cﬁ] 28 1.102 — _ __ | opaque object | 5 562 ft R0.039in FT-WS4
= _ _ _
z #1$0.039 90 3.543 $0.02 mm 3] ! New
S == 40 1.575 - - - ‘ e
3 0039 Um0 157 - - ~ | $0.0008in 2m |[Bl00 - FT-Wv42
& |Sleeve part cannot be bent. § 15 0.591 - — | opaque object | 6,562 ft
Easy mounting - Top sensing = 2,700 106.299 | 560 22.047
W3 X H8 X D12W0.118 X H0.315 X D0.472 1,400 55.118 280 11.024 FT-Z8H
ko) > e 1,000 39.370 200 7874
3 b o™ —— 490 19201 -
f Easy mounting - Side sensing 1.600 62.992 400 15.748
S [waxHtexDB o118 X 047200315 800 31.496 0 7874 ;’28'83:2'21 el | ypem FT-Z8E
> ﬂ [ 600 23.622 0 550 ' . CSUNN R0 157 in
g 1280 11.024 _ opaque object | 6.562 ft
8 Easy mounting - Front sensing 800 31.496 100 4724
OC [WB5X HI2X D3 0335 X HO 472 D018 400 15.748 60 2362 FT.28
[ 300 11.811 40 1575 -
11405512 -
Lens mountable = 650 25.591 130 5118
320 12.598 85 2550
o|® -unu@@mmm—»mmm@@mn-:. 230 9.055 61T 004 - FT-P80
S8 — 110 4.331 - zo'oo{ng =
x = . m q
© | © |Lens mountable 400 15.748 50 1969 . R0.157 in New
L5 300 190 7 450 % 0 opaque object | 6.562 ft FT-P60
@ T 2000 == 1405512 18 0709
0.039 :?:)—j 80 3.150 —
250 9.843 2 1260 -
M3 100 3.937 16 0630 Ea
—affp —— i 755 053 2 047 2m FT-P40
ki 135 1.378 - 6.562 ft
© v
280 11.024 % 1417
§ Al 120 4.724 8 0709 ;g'ggorg“% 1m | o
O e ———— 90 3.543 10551 : . 3.281 ft | GUNEA
s 421.654 _ _ | opaque object
& 1 80 3.150 1051 6026 1 0550 New
401575 70206| 3 0118| 7 0276 500 mm
— YOO w30 1,181 401| 2 009| 4 0f 19685 FI-PS1
17 0.669 - - - :

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the infrared
type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can fluctuate.

2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using amplifiers other than red LED
type. The optimum condition is the condition when the sensttivity is set so that the sensing output just changes to light incident operation in the object absent condition.

3) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long.

74
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LIST OF FIBERS

FX-301

Special use fibers [Thru-beam type (one pair set)] M@@M—' W@@Nl-\

q : . Il :LONG @ :FAST i i i i
Shape of fiber head Sensing range (mm in) (Note 1) mic o Min. sensing gbject Fiber cable Allowable
Type (mm in) under the optimum | length bending Model No.
Red LED Blue LED|CGreen LED |Infrared LED | | condjton (Note 2) “Freet | radlius
.. 3,600 137.795 | 2,400 94488 [ 1,200 47244 | 800 31496 v
Sensing width —— 3500 137.795 | 1200 47244 | 600 23622 | 400 15748 | $0.3 mm R10mm New
1.260in 13,500 137.795 | 700 27550 | 380 13780 | 240 9449 | $0.012 in M EEAY| FTA30
£ W5 X H69 X D20 ] 3,500 137.795 - - — | opaque object | 6562 t
= 0197 X Ho.717 X D087 (Note 3)
3 Sensing wigth 3,500 137.795 20 8661 | 40.25 mm Y
@ iz o xo1as | @ 1,100 43 307 wom| 20000 L 2m GE | FT
\ H1.220 X D0531 [————————175029.528 - - — | opaq ) 6.562 ft
P i 9 . = 650 25.591 190 47241 60 2362 | 48 1890 | Horizontal:
Wo XHIS XDISTI0 97X 330 12.992 60 2%2| % 1661 | 2 0 ¢8-8g?0mm FT-AFM2
— 220 8.661 4 157 | 20 0787 | 18 0709 | #0. in -
> —f ] L ——1154.528 - - — | opaque object 2 R25 mm
< [Side sensing o 590 23.228 10 4724| 60 2% | 48 169 | Vertical: m |R0.984in
WSXHIEXD1S 05 s 290 11417 B 202 @ 18| 2 03| 4045 mm | 65621
FT-AFM2E
mm [ 200 7.874 0 157 | 20 0787 $0.018in -
[ [ 1100 3.937 - - — | opaque ObjeCt
435
o T ——— éggs—n FT-K8
3 437 = 2,000 78.740 | 40 1574 $0.06 mm
5| e $0.146 1,000 39.370 20 7874 0024 i & | R25 mm
S| § [Sideview _, o | 800 31.496 190 5118 $0.0024 in 2m  |Rpossin
a|a jARdS ——350 13.780 - - " | opaque object | 6.562 it
®13 7 FT-KV8
% 0,118 e —
Z [sideview 500 19.685 8 3150 - - o New
W2 H1.5 X D20 110079 X H0.05 A‘s‘=250 0843 % 1978 _ _ ¢88§0n;f?n S | e ET-KVA
= T I 180 7.087 0 03 - - U Fo.304 in -
g 0.079 C—— w7 100 3.937 - - _ | opaque object | 6.562 ft
3 Beamdiameter:¢0.125mmig005m 18 0.709 3 0181 1 003
@ 40.25 10 0.394 20079 - 500 mm
Sl #0010 4011 mmg03i5 00 - 002 oaam FT-E12
S |[Sleeve part cannot be bent. —130.118 - - - ¢0.000r2r'n R5Imm
T [Beam diameter: $0.25mm $0.0101n 80 3.150 1 05| 6 02| 10 0| PO n R0.197in
@ 0.4 43 50 1.969 7026| 30i6| 5 0197 |OPaqueobject | 4
sl #0065 20118 pm 361,417 4017|200 | 3 0t 3.081 ft FT-E22
S |Sleeve part cannot be bent. —1 15 0.591 - - -
= |Lens mountable 650 25.591 130 5118 5118 New
3 w4 320 12.598 B 25 250 ﬁg'gg;g"ﬁq LT io mn |
5 — i 230 9.055 45 1772 | 2 0866 | 45 177 : 3281 it | RUREHD
2 1110 4.331 - - — | opaque object

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the
infrared type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can
fluctuate.

2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using
amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent
condition.

3) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long.
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FX-301

LIST OF FIBERS

Environment resistant fibers [Thru-beam type (one pair set)] ﬁl@@lﬂm—' m@@_

Shape of fiber head Sensing range (mm in) (Note 1) = gg%ge E 5gﬁ_\§T Min. sensing object | Fiber cable | Allowable
Type (mm in) : : under the optimum) |length | bending Model No.
Red LED Blue LED|Green LED Infrared LED | {onditon (Note 2) :Fiegut | radius
350 °C 662 F
Lens mountable R25 mm
M4 ~H35-
s —»o 550 21.654 40,04 mm Rogssin | FT-H35-M2
280 11.024 : 2m
350°C 662°F I 200 7.874 fﬁégg;i‘g}ed 6.562 ft [ Eber
Sleeve 60 mm 2.362 1903543 - - - ;
ceve ml in Ma MSieeve | FT-H35-M2S6
$2.1 $0.083
Allows flexible wiring
+= [200°C 392 °F im
E Lens mountable 3.281 ft FT-H20W-M1
= =31012.205 $0.02 mm
2 Ma 1405512 $0.0008 in el ——————————
1 . "
"<IE —G@WW%M@@D—%IQQQ)O 3.937 opaque object om R0.3%4 in
L ' FT-H20W-M2
T 6.562 ft
200 °C 392 °F 550 21.654 0.04 mm
Lens mountable =28O 11.024 $0. im
Ma - $0.0016 in FT-H20-M1
— .
-J@@WHWW@@E-:I 90 3 5%)0 r8r4 opaque object ettt R25 mm
b : PO e —
S 130 °C 266 °F 880 34.646 0.06 mm ry R0.984 in
B | |Lons mountavie — 410 |7 22" #o =
2 ™m $0.0024 in 2m FT-H13-FM2
R e 300 11.811 .
= e T - - — | opaque object | 6.562 ft
g Easy mounting - Rectangular head
g SEMI S2 compliant
2 W7 X H15X D13 2598 o<
= W0.276 X H0.591 X D0.512 = 3,500 137.795 2 1:‘:35 #4 mm Ead
LICJ 1,500 59.055 160 6299 0.157 in 2m R25 mm FT-2802Y
= —_— 11,000 39.370 120 474 | 29 . |e.562 ft|R0.984i1n | FT-
IS 1530 20.866 - - — | opaque object
2 m |
J
g $5.5 = 3,500 137.795 160 6.299
= $0.217 1,500 59.055 80 3.150 FT-L8Y
g — 1—  — 1 1,000 39.370 969 50 1.969 $0.08 mm <
o ————————153020.866 - - ¢o'003 o om |R30mm
ide-vi 4.72 3.150 : . . .
o 0001100 | [ B | T cpamecnin a2 P
¥ e 280 11.024 3% 1378 25 0984 -
L ———————— 1405512 - -
Lens mountable = 470 18.504
230 9.055 R200 mm
€ [ 165 6.496 $0.02 mm R7874in| F16Y
3 M4 [——1803.150 - - — ¢0.0008\n 1m
3 rufffimo—— ouffim 220 8.661 % 1417 TR Ly 3281t
> 100 3.937 0 f4 035 | OPaque object R3O MM | ET.e0v
17%28953 10 0304 R1.181in )
— .37 - - -

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the infrared
type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can fluctuate.
2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using amplifiers other than red
LED type. The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent condition.
3) The allowable cutting range is 500 mm 19.685 in from the end that the amplifier inserted.

The vacuum type fiber must be used with the following products as a set.

FT-J6: Fiber at atmospheric side (one pair set)

Semi-standard fibers (Custom made per order)

The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol [5]) or the sleeve length
(symbol [A]) from the table below.

FV-BR1: Photo-terminal (one pair set)

: Fiber cable length [4] Sleeve length
Type Basic model No. - > ANty
yp (Unit: m ft) (Unit: cm in)
Standard threaded FT.EM @ 3 9.843, 4 13.123, 5 16.404, 10 32.808,
head (free-cut) - 1549.213, 20 65.617,25 82.021, 30 98.425
} 2 6.562 (Note), 3 9.843, 4 13.123, 5 16.404, | 1 0.394, 2 0.787, 3 1.181, 4 1575, 5 1969, 6 2.362,
With sleeve | FT-FM E1-8 [A] |03 s 1540515 2065 617,25 82001, 30 58425 | 72,756, 8 5,150, 9 3,543, 10 3.897, 11 4331, 12
With large diameter lens | FT-FM [ L 20 65.617, 30 98.425 4724 —
Small diameter threaded
head with sleeve (free-cut) FT-NFM2-S & 10394, 2 0.787, 3 1.181, 4 1575, 5 1.969, 6 2.362,
FT-WA30- 772,756, 8 3.150, 9 3.543, 10 3.937, 11 4.331, 12
Wide beam FT-WA8- 516.404 o
debea FT-A30- '
FT-A8-
200°C 392°F heat-resistant | FT-H20-M 26.562, 39.843
350°C 662°F heat-resistant | FT-H35-M 39.843
Chemical-resistant | FT-Z80 ]Y 5 16.404, 7 22.966

Note: The standard fiber has a 2 m 6.562 ft fiber cable length and a 4 cm 1.575 in or 9 cm 3.543 in sleeve length.
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Correlation between sensing
range attenuation coefficient and
fiber cable length

The longer the fiber cable, the shorter the
sensing range.
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FX-301

LIST OF FIBERS

Standard fibers (Reflective type) I—W@@W_

Shape of fiber head Sensing range (mm in ) (Note 1, 2) - ;é?gG = ;g/_\gT Min. sensing object | Fiber cable | Allowable
Type (mm in) at the maximum) |length bending Model No.
Red LED Blue LED| Green LED| Infrared LED | {sensitivity (Note 3) ‘et | radius
48018.898 | 80 a150| 42 1654 | 2 165 o
M6 220 8.661 REAR, B 087 ¢8'800rg”‘"n o< FD-B8
e ] Tl 1160 6.299 % 10| R I A 2m -
752953 - - — | goldwire 6.562 ft
Coaxial = 310 12.205 | 46 1811 24 0945 | 90 353
140 5.512 80906 | 12 #5177 500 mm | R25 mm| ep e
[ 100 3.937 15 051| 8 035| 30 118 19.685in | R0.984 in
—%ﬁﬁmm ———471.850 _ 21 ¢0.02mm
- — #0.0008 in
310 12.205 | 4 1611| 2 0965 ] 20 0787 : -
1405512 2 006| ©ooa| fo o | goldwire - FD-EM2
s 100 3.937 15 0591 | 8 0315 7 0276 m
147 1.850 - - - 6.562 ft
Sleeve 90 mm 3.543 in
T Foer | Fp-FM2s
([ — 270 10.650 | & 101 % 0% B0 s00omm | R R25 mm | T
40.098 110 4.331 20| 12 04| 0 os| fooe e s | R0.9841n
Sleev’ago mm 1.575in ) 85 3.346 15 0591 8 0315] 7 0276 gold wire 5 262 & Sleeve
——139 1535 - - - : R10 mm
—m@m:‘ﬁsz‘ R0.394 in FD-FM2S4
$0.098
v = 270 10.630 6 1811 &
110 4.331 B 0G| 12 047
e I 85 3.346 50591 | 8 0305 FD-T80
——391.535 — - -
Small diameter 90 3.543 16 060 8 60 o
M3 — 45 1 772 0365 | 4 3 Ao | B lresmm| e tao
== 35 1.378 0197 2 00| 20 DUt
s el =T 0%530 o . T Goldwire | 6.5ep ft |R0984M
43 = 270 10.630 | 46 1811] 24 095
40.118 110 4.331 B 0G| 12 047
—c——— — 85 3.346 50591 | 8 0305 FD-S80
139 1.535 - -
g M6 = 260 10.236 46 1811 24 0945
3 120 4.724 B 096 | 12 047
g e I 85 3.346 0| 8 03| T Om| oo 5< FD-N8
& 1421654 - — — ¢O'000rg"‘“n 2m |R25mm
va r 752.953 06| 8 0315 0157 ¢0|'d wire | |6:562 ft [R0.984n
| cmifoes 38 1.496 4015 9 (Note 4) FD-N4
== 28 1.102 0197|2009 1.
130512 - - -
mmm:‘M4 R25 mm
Roggain| T D-NFM2
Sleeve 90 mm 3.543 in
L N Frer | FD-NFM2S
¢1.48 90 3.543 8 035 $0.02 mm oy |25 mm | TR
$0.058 r451.772 4 0157 00008 el | R0.984in
Sleeve 40mm 15751 = 35 1.378 0197| 2 007 0079 goki Wire‘” . 56"; | Stesve
M4 116 0.630 - - - . R10 mm
i NE | FD-NFM2S4
$0.058
00 R25
$0.098 mm -~
e Ro.gs4n| T D-SNFM2
185 7.283 ® 1260] 16 10 0.02 oy
g M6 85 3.346 16060 8035 5 0% Zo 00051 | s |Resmm FD-R80
s [ 60 2.362 03| 5 0197| 3 08 oL 2m o Sein
—301.181 — — — gold wire 6.562 ft ’
42 100 3.937 5 4 015
=| 8 e .E .mm % 1060 _ FD-SFM2SV2
4019 . 0157 -
'%) Sleeve part cannot be bent. 16 0.630 - - - ¢88§0m8T] R25 mm
8 [Small diameter 552.165 § 02%| 3 0118 | 209% M |R0984in
- ——) 25 0.984 3 05 - | gold wire 6.562 ft
B8, 1o (%) s 17 0.660 - - - FD-v41
Sleeve part cannot be bent. [1 9 0.354 — — —

Notes: 1) The sensing range is specified for white non-glossy paper (FD-B8, FD-5, FD-FM2, FD-FM2S, FD-FM2S4, FD-N8, FD-T80, FD-S80 and FD-R80:
400 X 400 mm 15.748 X 15.748 in, FD-T40, FD-N4, FD-NFM2, FD-NFM2S, FD-NFM2S4, FD-SNFM2, FD-SFM2SV2 and FD-V41: 200 X 200 mm
7.874 X 7.874 in) as the object.

2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the
infrared type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can
fluctuate.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type.

Also, note that the corresponding setting distance is different from the rated sensing distance.
4) The fiber cutter is not supplied as an accessory with FD-N8 and FD-N4. Please order it separately.
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FX-301

LIST OF FIBERS

Sharp bending fibers / Flexible fibers (Reflective type) f—ﬂl@@ﬂﬂ_

) - - W :LONG O :FAST | Mi inq obi i
Shape of fiber head Sensing range (mm in) (Note 1, 2) B S70C 5 EAST | Min.sensing object |Fibercable | Allowable
Type (mm in) at the maximum) |length | bending Model No.
Red LED Blue LED| Green LED |Infrared LED | | sensitivity (Note 3) “Freequt | radius
£ [Long sensing range - Rectangular head 2 {0 480 (.787 {0 18.898 - - - | $0.3mm <] New
20 to 230 0.787 t0 9.055 - - - ; = | R1mm
012 -
05 015 I 20 t0 170 0.787 0 6.693 - - - | ooz | 2m | R FD-WKz1
U7 0881 12510100 0.984 to 3.937 - - pp 6.562 ft
M6 = 190 7.480 80906 | 14 0551 11 043
90 3.543 1043 | 70276 | 55 0217 R1 mm
_1"@@‘ e 60 2.362 8 035 4 0157] 30118 R0.039in FD-w8
——1321.260 - - - )
Sleeve 40 mm 1.575 in Fiber
m 30 1.181 20 R1 mm
il =15 0.591 10 R0.039in FD-W44
$1.48 e 12 0.472 - Sleeve -
$0.058 150197 - - - R10 mm
g $0.02 mm R0.3% in
g M4 ¢oldooqs in om
+— dﬂﬂmﬂ_ gold wire 6.562 ft n
@ = 190 7.480 2B00906| 14 0550|1043 FD-WT8
90 3.543 10438 | 70276 | 55 0217
43 :3211%%3-362 8 035 4 0f57] 3 0118 )
$0.118 I : - - - R1 mm
| |——— Rogeem | FD-WS8
©
C
[} N 107 N -
) 30 1.181 50197 3018 2 0079
o —r 25 0098 | 15 0650|100 FD-WT4
el [ 12 0.472 15 0059 1 0039 - -
175 [150.197 - - -
Small spot for sensing minute objects
g Coaxial - Lens mountable FD-WG4
ol i = 65 2.559 048] 8 02| 5017|4600 mm "
8 M4 32 1.260 5 0197| 3 0118| 25 00% 0.0008 in & | Romm
S [For sensing minute objects - Coaxial [ 25 0.984 3 018 20019 15 0059 #0. : 2m R0.079 in
= 110433 _ _ _ | gold wire 6.562 ft SG
2 [r—— FD-WSG4
$0.118
2 |Glass substrate detection I 6.5 t0 140,256 0 0.551 (Convergent point 8 0.315) - - $1.9 mm New
S| A I 7 to 12 0.276 to 0.472 (Convergent point 8 0.315) - - - '
2 @ X121 X D4y 7510120295 fo 0472 (Convergent pint 8 0.315) - - - | poamomn - FD-WL41
- h Cannot use - - _ | metal pipe (gray) nf\ A
g [Secular object detection 0.6t0 350,024 to 0.138 (Convergent point 2 0.079) - - —| g008mm |g 56m2 | (R0.039in New
= § 0.9t02.7 0.035 to 0.106 (Convergent point 2 0.079) - - - : : ’
§ 1?%:“3 ><ﬁ)3 110 2.50.039 to 0.098 (Convergent point 2 0.079) - - - ¢O|d003 " FD-WL42
i Cannot use - - — | goldwire
z 15 0.591 - - - New
3 $2 = $0.02 mm 3<
— ()? 50.079 . — —_ — .
8.5 ’ NI/ vrit - - Z| soooosin | 2m J[EES | FD-WV42
o | 2Y . i : )
@ | Sleeve part cannot be bent. | Cannot use - — _ | gold wire 6.562 ft
Ve = 220 8.661 0 0767 | 18 0709
100 3.937 10 039 | 9 0334
—ﬂﬂﬂ@@ﬂﬂ_ s 70 2.756 70276 6 02% FD-P80
——————1351.378 - - -
kel
kS M4
< il [l = 90 3.543 20 0787| 10 03%| 8 0315 FD-P60
e 451.772 10 03%| 5 0197| 4 0157 <
o e 30 1.181 6 02%| 3 0118] 25 00% 2m
i, 43 116 0.630 - - -1 ¢0.02mm 6.562 ft
o) .
2 $0.118 40.0008 in FD-P50
3 — gold wire RO.457in
_ M3 = 36 1.417 50197| 30118 2 0079
[5) 18 0.709 25 0098 | 15 0059 | 1 0039
o e I 14 0.551 15 009 | 1 0089 - FD-P40
|5 160236 - - -
= 415 50 1.969 8 0315 4 0157
< ) 25 0.984 4 0157 2 0079 im
0.059
& 19.0.748 25 009 | 15 0089 3.081 ft FD-P2
90.354 - - -

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm 3.937 XX 3.937 in (FD-WKZ1, FD-W8, FD-WT8, FD-WS8 and FD-P80:
400 X 400 mm 15.748 X 15.748 in, FD-WG4, FD-WSG4, FD-P60 and FD-P50: 200 X 200 mm 7.874 X 7.874 in, FD-WL41: glass substrate
100 X100 X't 2 mm 3.937 X 3.937 X't 0.472 in)] as the object.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the
infrared type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can

fluctuate.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type.
Also, note that the corresponding setting distance is different from the rated sensing distance. However, with the fixed-focus reflective type, when the
sensitivity is at MAX., it is only possible to detect the minimum size of the sensing object at a distance corresponding to the convergent point.
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LIST OF FIBERS

FX-301

Special use fibers (Reflective type) l—”@@ﬂ_

- - - W :LONG I :FAST [ i ing obj i
Shape of fiber head Sensing range (mm in) (Note 1, 2) m 57D 03 i | Min-sensing cbject | Fier cable | Allowable
Type (mm in) at the maximum) |length | bending Model No.
Red LED Blue LED| Green LED| Infrared LED | {sensitivity (Note 3) Free |radius
£ |W7XHi5XD30 X H0.591 X D1.181 = 200 7.874 | 25 (984 - - $0.02 mm 3< New
< J 8 <
S 00 52y, 0| B - ~| ¢0.0008in | 2m Sgggm ED-A15
= 1 501.969 - - — | gold wire 6.562 ft|
2208661 | 40 1575 | 18 0709 | 12 0472 <] FD-AFM2
z 1104531 20077 | 90%i| 602%| 20-02mm R25 mm
- 78.3.071 130512 5017 | 40f7| ¢0.0008in | 2m |giges,
[ 1391535 - - — | gold wire 6.562 ft FD-AFM2E
Coaxial - Lens mountable
L — 0 .51 20868 | 120472| 70276 5< FD-G4
1 MR e
Coaxial - L table | 5 5 7
v e R TR - z —| #002mm 65621t |pos mm| Ep-gg VeV
L= 450.00(?8 in R0.984 in
§ |Coaxial - Lens mountable — 38 1.496 6023 30118 10030 | 9oldwire
K] 18 0.709 30418 | 1.5 0.059 5 0.197
S |ttt ey I 14 0.551 50019 1009| 3018 FD-EG1
= 160236 - - -
< [Coaxial - Lens mountable 25(0.984 50197 2 0.079 6 0.236 New
o HiE) T L e | FoEe
50197 = - S ¢0.04mm 1955 oo
Coaxial - Lens mountable 15 0.591 20079 100%| 30118 450'00‘.]6 n R0.394 in New
M3 80.315 10,039 2 150089 gold wire
e et 50.197 z —| 10039 FD-EG3
30.118 - - -
5ot 50620 80208 1 T B R0 MM
o 40.157 — - R0.394 in FD-E12
+ | Sleeve part cannot be bent. 10.039 - - im
2 [con g3 065 ? 45 1.772 6023 | 30118] 602% 3.281ft
£ $0.118 $0.026 23 0.906 30118 | 1.5 0.059 30118
5 [ [ 17 0,669 20019 100%9| 20079 FD-E22
o 170276 = =z = $0.02 mm
— | Sleeve part cannot be bent. $0.0008 in
0| 8 $0.5 50.197 - - - o wi
g5 M3 50.020 30.118 - - | goldwire 500 mm | R25 mm
; £ . 20.079 — — — 19.685 in | R0.984 in FD-EN500S1
S *:_‘:’ Sleeve part cannot be bent. | Cannot use - - -
a Coaxial 408 = 38 1.496 6023 | 30118| 40157
M3 0031 18 0.709 30118 150059 | 20079 1m FD-ENM1S1
[ 14 0.551 2 0079 10039 | 150059 3.281 ft -
Sleeve part cannot be bent. — 6 0.236 - - -
glaés’?/l slu%sgate deteclnon1 R4
7 HEG O3 mmmm— 010 20 0 (0 0,757 - - (LCD glass) 2| FD-L43
09 X 2 U
(9] "
2 Glass subsirate detection | N 2.5 to 18 0.098 to 0.709 (Convergent point 8 0.315) - - - 0.06 mm
B L7 4 X'H21 X D4 | oo 3 t0 16 0.118 10 0.630 (Convergent point 8 0.315 - - | ¢0
3 @ 08270057 | I 3510 15.0.138 1oo591((00nver%em';oimso315)) - - Z| 40.0024in FD-L41
o = Cannot use - - —| gold wire 3¢
g Specular okﬁm detemlg)n - 10,5 tgggggg 108115(; ((gonvergent pqin122887§3)) — — — $0.03 mm 2m R10
‘ 5XH19 X D3 |mmmm 1 to 3.8 0.039 to 0.150 (Convergent point 2 0.07 — - - mm
2 91X H0.748 X D0.11¢ | MM 1.3 t0 3.5 0.051 t0 0.138 (Conve?gentppointZ 0.079) - - - $0.00121in 6.562 1t R0.394 in FD-L42
D Cannot use - - — | gold wire
i W6 X H18 X D14 —42{5 1«; 10 810 9918 18 27720% C(Converge?t pqintt g 8 sgg% A $0.02 mm
< 0238 X Ho.700X D551 | N 4 to 570 0. onvergent point 6 0. -
2 HLTS D035 | ) 4510 11 0,177 10 0.435 (Conve%em%ointGOZ%) —| ¢0.0008in FD-L4
1 4.8109.50.189 to 0.374 (Convergent point 6 0.236) — - — gold wire
Contact type6 0556 Proeclve ube
= = (Liquid) | 2msseot | e | FD-F8Y
g (Note 4) R15mm R0.591in
[0 i . . .
a T '\Sllt(;l;?:ze onPPe | Applicable pipe diameter: . 3< ?1;‘1 FD-F41
[ 1 was X H13 X D20 Outer dia. $6 to $26 mm ¢0.236 to ¢1.024 in transparent pipe = 5 -
% 0 ) ygeas s Hos1o % oo7er | [PVC, fluorine resin, polycarbonate, acrylic, glass, wall thickness 1to 3 mm 0.039 to 0.118 in] o m, R10 mm FD-F91
g_ ‘ Mounlab\eonp\;_)e_-ForFfA‘waH Applicable pipe diameter: (Liquid) E®q2m R0.3% in ED-F4
3| &g %gﬁs;mh13;£‘;|§20 Outer dia. 6 to $26 mm $0.236 to ¢1.024 in transparent pipe = ;”21
iy 45 1051200 767 | [PFA (fluorine resin) or equivalently transparent pipe, wall thickness 1 mm 0.039 in] 4mt FD-F9
% % %zq“ 1m New
2 0630
) 10 036 4002 mm |3281 ft FD-P81X
5 foouee | 5
g i godwie | ER WS “
= 6 02% 1m 3281t FD-G6X
- - - (Note 4)

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm 3.937 X 3.937 in (FD-A15, FD-G4, FD-G6X: 200 X 200 mm 7.874 X 7.874 in,
FD-AFM2, FD-AFM2E, FD-P81X: 400 X 400 mm 15.748 XX 15.748 in, FD-L43: glass substrate 76 X 52 Xt 1.1 mm 2.992 XX 2.047 Xt 0.043 in, FD-L41:
glass substrate 100 X 100 X't 2 mm 3.937 X 3.937 X't 0.079 in)] as the object.

2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the
infrared type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can

fluctuate.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing

object size if using ampl

ifiers other than red LED type.

Also, note that the corresponding setting distance is different from the rated sensing distance. However, with the fixed-focus reflective type, when the
sensitivity is at MAX., it is only possible to detect the minimum size of the sensing object at a distance corresponding to the convergent point.
4) Following is the allowable cutting range from the end that the ampilifier is inserted FD-F8Y: 1,000 mm 39.370 in, FD-G6X: 700 mm 27.559 in.
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FX-301

LIST OF FIBERS

Environment resistant fibers (Reflective type) I—W@@H_

. : : W LONG I FAST | i el
Shape of fiber head Sensing range (mm in) (Note 1, 2) BB LONG 3 :EAST | Min. sensing object | Fiber cable | Allowable
Type (mm in) at the maximum) |length | bending Model No.
Red LED Blue LED|Green LED |Infrared LED | {sensitivity (Note 3) “Freeut | radius
350 °C 662 °F - Coaxial
M6 R25 mm
mﬂﬂm@ﬂ@m‘ RO.984 in FD-H35-M2
2m
350 °C 662 °F - Sleeve 60 mm 2.362 in = 270 10.630 | 3 1417 140 5 $0.02 mm 6.562 ft Hg&bﬁ‘rm
M ﬁg%gm —010] ;4903?512 12 M*E 13 ?9 #0.0008 in “Sicove | FD-H35-M256
\: ¥ ’ o ' i R10 mm
e 47 1.850 = _ | gold wire
200 °C 392 °F - Coaxial
M6 1m |R25mm
e 1 11 3,081 ft |Ro.0s4 in | FD-H20-M1
350°C 662 ° - Sleeve 90 mm 3543 n = 160 6.299 2 0866 Fiber New
n 0.02 mm R25 mm
o | B 80 3.150 04 ¢ . 1Tm | AT
S| 8 @E@ngjw AT — 57 2.244 7 0% ¢O|(.j0098 0|5 281 1| glewe FD-H35-20S
5| 40,083 in ——261.024 - gold wire
O | X |200°C 392 °F - Coaxial = 270 10.630 | % 1417 $0.02 mm o New
|8 140 5.512 9 : X im 25 mm
C | -
5 | 2 puL{bo- I— 100 3.937 #0.00081in | 5 55 ft |Ro.984in | FD-H20-21
c M4 1471850 - - —| gold wire
S [ - New
(1) - -
01015 010 0.591 - - -1 oo 6.562 ft FD-H30-L32
L 010 10 0 t0 0.394 - - _| #002mm R25 mm
180 °C 356 °F - Glass substrate detection [l 1 to 8 0.039 to 0.315 — - - ¢0'0098 n R0.984 in New
Fixed-focus reflective type F12t060.079t0 0.236 _ _ _ gold wire < FD-H18-L31
2m -H18-
6.562 ft
31012205 | 20 0767 2 0787] 2 098¢
140 5.512 Hoow| 10| R oo ¢g-g§0'gm ES R mm | Lo s Euo
[ 100 3.937 70| 70| 8 035 #0.00081In 2m 1R0984in
147 1.850 - - — | gold wire 6.562 ft
= = 165 6.496 % 10| 14 0551 2f 087 0.02 mm
= M6 75 2.953 13 052 70| 10 o3| #O K 1m |R200mm
3 (e E— 52 2.047 90| 40| 60| $00008In 150014 R78741n| FD-BY
> 126 1.024 - - — | gold wire

Notes: 1) The sensing range is specified for white non-glossy paper [400 X 400 mm 15.748 X 15.748 in (FD-H30-L32, FD-H18-L31: glass substrate 50 X 50 mm 1.969 X 1.969 in)] as the object.

2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut. In addition, the infrared
type is easily affected by humidity, so contact our office if using these sensors in environments with high humidity or where humidity levels can fluctuate.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type. Also, note that the corresponding setting distance is different from the rated sensing distance.

The vacuum type fiber must be used with the following products as a set.

FT-J6: Fiber at atmospheric side (one pair set)
FV-BR1: Photo-terminal (one pair set)

Semi-standard fibers (Custom made per order)

The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol [%]) or the sleeve length
(symbol [A]) from the table below.

. Fiber cable length [ Sleeve length
Basic model No. : ) .
Type (Unit: m ft) (Unit: cm in)
Standard threaded 3 9.843, 4 13.123, 5 16.404,
head (free-cut) FD-FM 10 32.808, 15 49.213, 20 65.617
2 6.562 (Note), 3 9.843, 4 13.123, |1 0.394, 2 0.787, 3 1.181, 4 1.575,
With sleeve | FD-FM -S @ 5 16.404, 10 32.808, 15 49.213,|5 1.969, 6 2.362, 7 2.756, 8 3.150,
20 65.617 93.543,10 3.937, 11 4.331,124.724
Small diameter 1 0.394, 2 0.787, 3 1.181, 4 1.575,
threaded head with | FD-NFM2-S @ 5 1.969, 6 2.362, 7 2.756, 8 3.150,
sleeve (free-cut) 93.543,103.937, 11 4.331, 12 4.724
200°C 392°F heat-resistant | FD-H20-M 2 6.562, 39.843
350°C 662°F heat-resistant | FD-H35-M 39.843

Note: The standard fiber has a 2 m 6.562 ft fiber cable length and a 4 cm 1.575 in or 9 cm 3.543 in sleeve length.

Accessories (attached with fibers)

Fiber cutter
* FX-CT2

Fiber attachment
* FX-AT2

#0.087 in fiber

* FX-AT3

Correlation between sensing
range attenuation coefficient and
fiber cable length

The longer the fiber cable, the
shorter the sensing range.

T 1.2

=1.0

Sensing range

attenuation coefficie
o O o
S O @

o
)

o

5 10
16404 32808 49213

—Fiber cable length ¢ (m ft) —»

15 20

65.617

* FX-AT4

(for 1 mm ¢0.039 in fiber)

* FX-AT5

(for 1.3 mm ¢0.051 in fiber)

* FX-AT6

(for fixed-length fiber) (for $2.2mm ) /
g @ (fOf ¢1mm 40.039 inand $1.3 mm

40051 in mixed fiber

Notes: 1) Fiber cutter is not supplied as accessory along with FT-NB8, FT-N8, FD-N8 and FD-N4. Please order it separately.
2) The fiber attachment is not attached with FT-N8/NB8/P80 and FD-N8/P80. The previous FX-AT10 attachment is attached with FD-N4.
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FIBER OPTIONS

FX-301

Lens (For thru-beam type fiber)

Designation| Model No. Description
Increases the sensing range by 5 times or Sensing range (mm) [Lens on both sides] (Note 2)
more.
o ot lemerature: FosrModel | oNG | STD | FAST | SD
_m6(')etg _?_rgggrfcure' F1-B8 3,500 (oo 3) | 2,500 2,000 1,000
FT-FM2 3,500 (Note) | 3,500 (Nowd) | 2,500 1,300
, g7 76t Te62°F FT-T80 3,500 (o9 | 3,500 (Need) | 2,500 1,300
Expansion o FT-R80 3,500 (oo | 2,300 1,600 800
lens FX-LE1 et FT-W8 3,500 (Note3) | 2,900 2,000 1,000
(Note 1) ’_‘;ﬂ" FT-P80 3,500 (Noted) | 3,500 (noed) | 2,500 1,100
FT-P60 3,500 (ote) | 3,500 (Noted) | 1,500 900
FT-P81X 3,500 (Note) | 3,500 (Nowd) | 2,500 1,100
FT-H35-M2 | 3,500 (votes) | 2,000 1,500 750
FT-H20W-M1 | 1,600 (vote) | 1,300 900 500
FT-H20W-M2 | 2,600 1,300 900 500
FT-H20-M1__| 1,600 (votes) | 1,600 (Note® | 1,100 900
Tremendously increases the sensing Sensing range (mm) [Lens on both sides] (Note 2)
range with large diameter lenses. Mode
« Ambient temperature: Fiber LoWE | =D el -
60 to + 350 °C F1-B8 3,500 (Noted) | 3,500 (o) | 3,500 (Noted) | 3,500 (Noted)
- \ B ¥ 662 °F FT-FM2 3,500 (Notes) | 3,500 (ote3) | 3,500 (oted) | 3,500 (vote's)
S | super- 7610 +66 FT-R80 3,500 (Note3) | 3,500 (Note ) | 3,500 (Note3) | 3,500 (ote'3)
f; expansion Q\\ FT-W8 3,500 (Note 3) | 3,500 (Note 3) | 3,500 (Note 3) | 3,500 (Note 3)
o i FX-LE2 FT-P80 3,500 (Note®) | 3,500 (e | 3,500 (Note®) | 3,500 (oted)
2 (Note 1) FT-P60 3,500 (Notes) | 3,500 (ote3) | 3,500 (oted) | 3,500 (ote's)
g FT-P81X 3,500 (Note3) | 3,500 (Note 3) | 3,500 (Note 3) | 3,500 (Note 3)
3 FT-H35-M2__| 3,500 (Noto® | 3,500 (ote) | 3,500 (Noted) | 3,500 (ote's)
< FT-H20W-M1 | 1,600 (Noto® | 1,600 (Notes) | 1,600 (Noted) | 1,500
E FT-H20W-M2 | 3,500 (vote®) | 3,500 (ote) | 3,000 1,500
bl FT-H20-M1 1,600 (Note 3) | 1,600 (Note3) | 1,600 (Note ) | 1,600 (Note 3)
9 FT-H13-FM2_| 3,500 (Noto® | 3,500 (otes) | 3,500 (Note3) | 3,500 (ote's
Beam axis is bent by 90 °. Sensing range (mm) [Lens on both sides] (Note 2)
. i : Mode
A ormperature: Fiber LONG | STD | FAST | SD
. FT1-B8 1,100 530 400 186
7610 +572°F FT-FM2 1,200 600 440 210
Side- _pp.v*"” FT-T80 1,200 600 440 210
: . ) FT-W8 900 450 330 160
;gi‘g FX-Svi o // FT-P80 1,200 600 440 210
T FT-P60 650 300 200 130
Py FT-P81X 1,200 600 440 200
FT-H35-M2 550 280 200 90
FT-H20W-M1 310 140 100 50
FT-H20W-M2 310 140 100 50
FT-H20-M1 550 280 200 90
Fxpafnsmn ,ﬁ‘f/ i%’::'”g range increases by 15 times or Sensing range (mm) [Lens on both sides] (Note 2)
iens for o -
vaowm [ FV-LE1 / « Ambient temperature: Fiber Mode LONG STD FAST S-D
fiber ﬁ‘l“" —40to +120°C FT-6V 3,500 (Note 3) 2,700 1,800 940
(Note 1) —40to + 248 °F FT-60V___| 2,800 1,450 1,000 490

Notes: 1) Be careful when installing the thru-beam type fiber equipped with the expansion lens, as the beam envelope becomes narrow and alignment is difficult.
Especially when installing a fiber with many cores (sharp bending fibers and heat-resistant glass fiber) please be sure to use it only after you have adjusted it sufficiently.
2) The sensing ranges are the values for red LED type amplifier. Please contact our office for details on sensing ranges for other types of amplifiers.
3) The fiber cable length practically limits the sensing range to 3.500 mm 137.795 in long (FT-H20W-M1 and FT-H20-M1: 1,600 mm 62.992 in).

Lens (For reflective type fiber)

Designation |Model No. Description
o Pinpoint spot of $0.5 mm ¢0.020 in. Enables detection of minute objects or small marks.
Pinpoint  [FX-MR1 / - Applicable fibers: FD-WG4, FD-G4 - Distance to focal point: 6= 1 mm 0.236 *+ 0.039 in
spot lens « Ambient temperature: —40to +70°C —40to + 158 °F
Screw-int— The spot diameter is adjustable from $0.7 mm Sensing range (Note 1)
depth #0.028 in to 2 mm ¢0.079 in according to Screw-in depth]Distance to focal point Spot diameter
FX-MR2 how much the fiber is screwed in. 7 mm $18.5 mm approx. 40.7 mm
Zoom lens Distance to « Applicable fibers: FD-WG4, FD-G4 12 mm $27 mm approx. $1.2mm
focal point [’ Spot « Ambient temperature: —40to+70°C —40t0 + 158 °F 14 mm 43 mm approx. $2.0 mm
. i« diameter | * Accessory: MS-EX-3 (mounting bracket)
Q
= Extremely fine spot of $0.3 mm 40.012 in approx. Sensing range (Note 1)
o8 achieved. Fiber Distance to focal point Spot diameter
2 | Finest spot |[FX-MR3 « Applicable fibers: FD-WG4, FD-G4, FD-EG1,FD-EG2, FD-EG3 7.5 + 0.5 mm 40.15 mm approx.
2 |lens FD-EG3, FD-G6X, FD-G6 FD-EG2 7.5 + 0.5mm 40.2 mm approx.
3 « Ambient temperature: —40to +70°C — 4010 +158°F FD-EG1 7.5 £ 0.5 mm $0.3 mm approx.
2 ' FD-WG4/GA/G6X/GE] 7.5 + 0.5 mm $0.5 mm approx.
° Distance to N f A
~ focal point Extremely fine spot of $0.1 mm ¢0.004 in approx. Sensing range (Note 1)
£ [ achieved. Fiber Distance to focal point Spot diameter
Finest spot [FX-MR6 Spot diameter « Applicable fibers: FD-WG4, FD-G4, FD-EG1,FD-EG2, FD-EG3 7 + 0.5mm 40.17 mm approx.
lens FD-EG3, FD-G6X, FD-G6 FD-EG2 7 £ 0.5mm $0.15 mm approx.
- Ambient temperature: — 20 to +60°C —4to + 140°F FD-EG1 7 £ 0.5mm 0.2 mm approx.
FD-WG4/G4/G6X/GE 7 + 0.5mm $0.4 mm approx.
Zoom lens Sgrenin depth FX-MR2 is converted into a side-view type and iensqng rahan_e (NOtef 1)| _ —
Side-view FX-MRS Dls[ance can be mOUnted in a very small space. Ccrew-in ept istance to focal pomt potO éameter
to focal - Applicable fibers: FD-WG4, FD-G4 Simm 13 mm approx. #0.5 mm
type point « Ambient temperature: — 40 to +70°C — 4010 + 158 °F oMM 15 mm approx. $0.8 mm
~iSpot diameter : 14 mm 30 mm approx. $3.0 mm

Note: The sensing ranges are the values when used in combination with red LED type amplifier. Please contact our office for details on sensing distances for other types of amplifier.
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FX-301

FIBER OPTIONS
Others .
Protective tube
Designation Model No. Description ::y;-_%
FTP-500 (0.5 m 1.640 ft) FT-B8 FT-N8
For FT-NB8 FT-P80
FTP-1000 (1 m 3.281 ft) M4 FT-FM2 FT-P60
. thread FT-FM2S FT-H13-FM2 i
Protective tube FTP-1500 (1.5 m 4.921 fi) FTFM254 Fiber bender
For thru-beam *FB-1
type fiber FTP-N500 (0.5 m 1.640 ft) . FT-T80 FT-P40
or FT-NFM2 FD-T40 The protective
- 0
FTP-N1000 (1 m 3.281 i) s | % | Frnrmas FD-Pa0 tube, made of
FTP-N1500 (1.5 m 4.921 ft) E, FT-NFM2S4 stainless steel,
Qo
FDP-500 (0.5 m 1.640 ft) ‘s | FD-B8 FD-P80 protects the Universal sensor mounting stand
For |35 |FD-FM2 FD-H13-FM2 | inner fiber cable
FDP-1000 (1 m 3.281 ft) | M6 2 | FD-FM2S from any * MS-AJ1-F
. thread FD-FM2S4 external forces. « MS-AJ2-F
PFrg:egl\;i ttit\llge FDP-1500 (1.5 m 4.921 ft) FD-N8 Using the arm which enables adjustment
(type fiber FDP-N500 (0.5 m 1.640 ft) FD-T80 in the horizontal direction, sensing can
For FD-N4 also be done from above an assembly line.
FDP-N1000 (1 m 3.281 ft) | M4 FD-NFM2 360°
thread FD-NFM2S tati
FDP-N1500 (1.5 m 4.921 ft) FD-NFM2S4 rotation

The fiber bender bends the sleeve part of the fiber head at the

lagr Esneer FB-1 proper radius. (Note 1)
UiniEiEEl SR MS-AJ1-F Horizontal mounting type | pounting stand assembly for fiber
mountingjstand . - (For M3, M4 or M6 threaded head fiber)
(Note 2) MS-AJ2-F Vertical mounting type ’
FX-CT2 The free-cut type fiber can be easily cut.
Fiber cutter Accessory. Does not attach with the FT-N8/NB8 or theJ
FX-CT1 FD-N8/N4. (Note 3)
ﬁ;t:zct:ﬁ r]:rllbeen: for fixed- FX-AT2 This is the attachment for the fixed length fiber. (Accessory)
Attachment for $2.2 mm FX-AT3 This is the attachment for the $2.2 mm ¢0.087 in fiber.
$0.087 in fiber (Accessory. Does not attach with the FT-N8/NB8/P80 or the FD-N8/P80.)
Attachment for ¢1 mm FX-AT4 This is the attachment for the ¢1 mm ¢0.039 in fiber
#0.039 in fiber (Accessory. Does not attach with the FD-N4.) (Note 4)
Attachment_ for ¢1.3 mm FX-AT5 This is the attachment for the ¢ 1.3 mm ¢0.051 in fiber (Accessory)
#0.051 in fiber
Attachment for 41 mm L .
$0.039 in/¢1.§ mm | FX-AT6 This is the attachment for the ¢1 mm¢#0.039 in / ¢1.3 mm

#0.057 in mixed fiber

#0.051 in mixed fiber. (Accessory)

Notes: 1) Do not bend the sleeve part of any side-view type fiber or ultra-small diameter head type fiber.
2) Refer to p.332~ for details of the universal sensor mounting stand.
3) A conventional FX-CT1 fiber cutter is attached with the FT-P80 and the FD-P80.
4) The conventional FX-AT10 fiber attachment is attached with the FD-N4.

Fiber attachment

It’s possible to simultaneously cut two fibers to the same length
Each fiber (with some exceptions) has a newly developed two-in-one fiber attachment (FX-AT3/AT4/AT5/AT6) which enables two fibers to be cut simultaneously
to the same length with the new fiber cutter (FX-CT2). Also, since the fibers can be attached to the amplifier while being fixed in position in the two-in-one fiber
attachment, sensitivity changes resulting from variation in the amount of fiber insertion do not occur.

FX-AT2 FX-AT3

?

82

Height
adjustment:
150 mm
5.906 in
approx.

Mounting hole

Angle adjustment: & 20° for M6 screw

Mounting base (Note)

Note: The above figure is MS-AJ1-F.
The mounting base of MS-AJ2-F
has a different shape.

Fiber cutter
* FX-CT2

FX-AT4/AT5/AT6
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FX-301

SPECIFICATIONS
Amplifiers
T NPN output PNP output
ype
Red LED Blue LED | Green LED |Infrared LED| Red LED Blue LED | Green LED | Infrared LED
ltem Model No. FX-301 FX-301B FX-301G FX-301H FX-301P FX-301BP | FX-301GP | FX-301HP
Supply voltage 121024V DC £ 10 % Ripple P-P 10 % or less
<Red LED / Infrared LED type> <Blue LED / Green LED type>
Normal operation: 960 mW or less Normal operation: 720 mW or less
. (Current consumption 40 mA or less at) (Current consumption 30 mA or less at)
Power consumption 24V supply voltage 24V supply voltage
ECO mode: 600 mW or less ECO mode: 430 mW or less
(Current consumption 25 mA or less at 24 V) (Current consumption 18 mA or less at 24 V
supply voltage supply voltage

Output

NPN open-collector transistor PNP open-collector transistor
« Maximum sink current:100 mA » Maximum source current: 100 mA
50 mA, if five, or more, amplifiers) (50 maA, if five, or more, amplifiers)
are connected in cascade. are connected in cascade.
« Applied voltage: 30 V DC or less (between output and 0 V) « Applied voltage: 30 V DC or less (between output and + V)
« Residual voltage: 1.5V or less * Residual voltage: 1.5V or less
at 100 mA (at 50 mA, if five, or more, at 100 mA (at 50 mA, if five, or more,
amplifiers are connected in cascade) amplifiers are connected in cascade)
sink current. source current.

Utilization category

DC-12 or DC-13

Output operation

Selectable either Light-ON or Dark-ON, with jog switch

Short-circuit
protection

Incorporated

Response time

65 us or less (ultra high speed), 150 s or less (FAST), 250 s or less [STD / S-D (Red LED type only)], 2 ms or less (LONG) selectable with jog switch

Sensitivity setting

2-level teaching / Limit teaching / Manual adjustment / Full auto-teaching (excluding red LED type)

Operation indicator

Orange LED (lights up when the output is ON)

Stability indicator

Green LED (lights up under stable light received condition or stable dark condition)

MODE indicator

RUN: Green LED, TEACH - ADJ - L/D ON - TIMER - PRO: Yellow LED

Digital display

4 digit red LED display

Fine sensitivity adjustment function

Incorporated

Timer function

Incorporated with variable ON-delay / OFF-delay / ONE SHOT timer, switchable either effective or ineffective. (timer period: 0.5 to 500 ms approx.)

Automatic interference prevention function

Incorporated (Up to four sets of fiber heads can be mounted close together) (Note 1)

Pollution degree

3 (Industrial environment)

Ambient temperature

—10to +55°C +14to +131°F
If 4 to 7 units are connected in cascade: —10to +50°C + 14 to + 122 °F,
if 8 to 16 units are connected in cascade: —10to +45°C + 14to + 113 °F
(No dew condensation or icing allowed),
Storage: —20to +70°C —4to + 158 °F

Ambient humidity

35 to 85 % RH, Storage: 35 to 85 % RH

Ambient illuminance

Sunlight: 10,000 x at the light-receiving face, Incandescent light: 3,000 x at the light-receiving face

EMC

Red LED type: EN 50081-2, EN 50082-2, EN 60947-5-2
Blue / green / infrared LED type: EN 60947-5-2

Voltage withstandability

1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 2)

Environmental resistance

Insulation resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 2)

Vibration resistance

10 to 150 Hz frequency, 0.75 mm 0.030 in amplitude in X, Y and Z directions for two hours each

Shock resistance

98 m/s2 acceleration (10 G approx.) in X, Y and Z directions for five times each

Emitting element (modulated)

Red LED Blue LED Green LED Infrared LED Red LED Blue LED Green LED Infrared LED

Material

Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, Switch: Acrylic

Connecting method

Connector (Note 3)

Cable extension

Extension up to total 100 m 328.084 ft is possible with 0.3 mm2, or more, cable.

Weight

25 g approx.

Notes: 1) When the power supply is switched on, the emission timing are automatically set for interference prevention.
2) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.
3) The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cable given below.
Main cable (3-core): CN-73-C1 (cable length 1 m 3.281 ft), CN-73-C2 (cable length 2 m 6.562 ft), CN-73-C5 (cable length 5 m 16.404 ft)
Sub cable (1-core): CN-71-C1 (cable length 1 m 3.281 ft), CN-71-C2 (cable length 2 m 6.562 ft), CN-71-C5 (cable length 5 m 16.404 ft)
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FX-301

SPECIFICATIONS
Fibers
ltem Type

Standard Flexible

Allowable bending radius

R25 mm R0.984 In or more [Sleeve of a head with sleeve:R10 mm R0.394 in or more (Note 1)] R4 mm R0.157 in or more

Bending durability

1 million times or more (at R10 mm R0.394 in, FT-P40/P2 and FD-P40/P2: at R4 mm R0.157 In)

Ambient temperature

—40to +70°C —40to + 158 °F
FT-SFM2SV2: —20to +70°C —4to + 158 °F
FT-V22, FD-SFM2SV2: —20to +60°C —4to + 140 °F
FT-V41, FD-V41, FT-V10: —40to +60°C —40to + 140 °F

—40to +70°C —40to + 158 °F
FT-Z8[], FT-P60, FT-PS1, FD-P60, FD-P50:
—40to +60°C —40to + 140 °F

|

( )

Ambient humidity

35 to 85%RH (No dew condensation or icing allowed)

Fiber core Acrylic
_ | Sheath Polyethylene (FT-V22: Polyolefin) Vinyl chloride (FT-PS1: Polyethylene, FD-P2: Vinyl chloride and Polyurethane)
o
5] Brass (Nickel plated) Stai
= tainless steel (SUS)
L FT-SFM2L/T80/SFM2/SNFM2/SFM2SV2/V22/V41, . ;
= Fiber head FD-T80/T40/S80/SNFM2/SFM2SV2/V41 and Sleeve: Stainless steel (SUS) [E:/;Dc;fp g%z?l-il??’%li‘r:rs;og\gtc;kel plated)
FT-FM10L: ABS, Lens of FT-FM10L/SFM2L/V10: Acrylic y ‘ ) . >a.
FT-V10: Stainless steel (SUS) and Polycarbonate Lens of FT-Z8H/Z8E, Front film of FT-Z8: Polyester

Accessories (Note 2)

Allfibers (except for FT-NB8/N8 and FD-N8/N4): 1 fiber attachment set
Free-cut type fibers (except for FT-NB8/N8 and FD-N8/N4): FX-CT2 (fiber cutter) 1 pc.

Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer
1 pe. (thru-beam type: 2 pcs.)

Al fibers: 1 fiber attachment set. (except for FT-P80 and FD-P80)

Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc. (FT/FD-P80: FX-CT1 1 pc.)
Threaded head fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock
washer 1 pc. (thru-beam type: 2 pcs.), FT-Z8[J: 1 set of mounting screw

Notes: 1) Sleeve part of side-view fiber cannot be bent.

2) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to

p.82 for details ‘FIBER OPTIONS’. Fiber attachment accessories are also supplied along with conventional amplifiers. Please contact our office for more
details on these accessories.

Item Type

Sharp bending

Allowable bending radius

R1 mm R0.039 in or more (FD-WG4/WSG4: R2 mm R0.079 in or more, Sleeve of FD-W44: R10 mm R0.394 in or more)

Ambient temperature

—40to +60°C —40to + 140 °F (FT-WA30/WA8/WKV8: —40to +55°C —40to + 131 °F)

Ambient humidity 35 to 85 %RH (No dew condensation or icing allowed)
Fiber core Acrylic
Sheath Polyethylene
= Stainless steel (SUS) (including sleeve)
% FT-W8/W4, FD-W8/W44/WG4: Brass (Nickel plated)
= Fiber head Case of FT-WA30/WA8/WZ8[], Lens of FT-WS8L and Resin part of FT-WKV8: Polycarbonate, Lens of FT-WA30: Norbornene resin
Lens of FT-WAS8: Polyolefin, Lens of FT-WZ8H/WZB8E, Reflector of FT-WZ8E and Prism of FT-WKV8: Acrylic,
Reflector of FT-WZ8: Polycarbonate, FD-WL41: Heat-resistant ABS, Front film of FD-WL41: Polyester,
FD-WL42: Aluminum (Black ALMITE), Lens of FD-WKZ1: Optical lens

Accessories (Note)

All fibers: 1 fiber attachment set and FX-CT2 (fiber cutter) 1 pc.
Threaded fibers: Nuts 2 pcs. (thru-beam type: 4 pcs.) and toothed lock washer 1 pc. (thru-beam type: 2 pcs.)
FT-WA30: 0.5 X 32 mm 0.020 X 1.260 in seal type slit mask 2 pcs.

FT-WA8: 0.5 X 12 mm 0.020 X 0.472 in seal type slit mask 2 pcs. and 1 X 12 mm 0.039 X 0.472 in seal type slit mask 2 pcs.
FT-WZ8[: 1 set of mounting screw

FD-WKZ1: mounting bracket 1 pc.

Note: The five types of attached fiber
OPTIONS'. Fiber attachment a

attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to p.82 for details ‘FIBER

ccessories are also supplied along with conventional amplifiers. Please contact our office for more details on these accessories.

Type

Special use

ltem

Wide beam Array Narrow beam High precision

Allowable bending radius

FT-A30/A8: R10 mm R0.394 in or more
FD-A15: R25 mm R0.984 in or more

R25 mm R0.984 in or more

R25 mm R0.984 in or more (FT-KV1: R10 mm R0.394 in or more)

FD-EG2/EG3: R10 mm R0.394 in or more
FD-G4/G6/EG1: R25 mm R0.984 in or more

Ambient temperature

FT-A30, FD-A15: —40t0 +60°C —40t0 +140°F

—20t0 +60°C —41o +140°F

—40to +70°C —40to +60°C FD-G4 —40to +70°C — 4010 +158°F
FT-A8: —40t0 +70°C —4010 +158°F —40to +158 °F —40to + 140 °F FD-G6: —40t0 +60°C — 4010 +140°F
Ambient humidity 35 to 85 %RH (No dew condensation or icing allowed)
Fiber core Acrylic
©
'E Sheath Polyethylene Polyolefin (FD-G4/G6: Polyethylene)
S Polycarbonate Stainless steel (SUS), Polycarbonate )
= Fiber head (Lens of FT-A30, FD-A15: Norbornene resin Brass (Nickel plated) Lens: Norbornene resin Brass (Nickel plated)
Lens of FT-A8: Polyolefin

FD-G6: Stainless steel (SUS)]

(Lens of FT-KVA: Polycarbonate, Prism of FT-KVB: Acrylic

Accessories (Note)

All fibers: 1 fiber attachment set and
FT-A30: 0.5 X 32 mm 0.020 X 1.260 in
FT-A8:0.5X 12 mm 0.020 X 0.472 in

FX-CT2 (fiber cutter) 1 pc.

All fibers: 1 fiber attachment set
Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc.
Threaded head fibers: Nuts 2 pcs. and toothed lock washer 1 pc.

seal type slit mask 2 pcs.

seal type slit mask 2 pcs. and
1 X 12 mm 0.039 X 0.472 in

seal type slit mask 2 pcs.

Note: The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to p.82 for details ‘FIBER
OPTIONS'. Fiber attachment accessories are also supplied along with conventional amplifiers. Please contact our office for more details on these accessories.
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FX-301

SPECIFICATIONS
Fibers

Type Special use
ltem Ultra-small diameter Fixed-focus reflective

Tough flexible

FT-E12/E22: R5 mm R0.197 in or more (Note 1)
FD-E12: R10 mm R0.394 in or more (Note 1)
FD-E22/EN50081/ENM1S1: R25 mm R0.984 in or more (Note 1)

FT-E12/E22, FD-E22: —40to +70°C — 4010 +158 °F
FD-E12: —40to +60°C —40to + 140 °F
FD-EN500S1/ENM1S1: —20to +60°C — 410 + 140 °F

R10 mm R0.394 in or more

Allowable bending radius (FD-L43: R4 mm R0.157 in or more)

R10 mm R0.394 in or more

FD-L43:0to +70°C +32to + 158 °F
FD-L41/L42: —40to +60°C —40to + 140 °F
FD-L4: —40to +70°C —40to + 158 °F

Ambient temperature —40to +60°C —40to + 140 °F

(FD-P81X: —40to +70°C —40to + 158 °F)

Ambient humidity 35 to 85 %RH (No dew condensation or icing allowed)
Fiber core Acrylic

. 1 49 Vi ) Polyethylene [FT-P81X: Vinyl chloride,
= Sheath Polyolefin Polyethylene (FD-L42: Vinyl chloride) Protective tube: Stainless steel (SUS)]
g FD-L43/L41: Heat-resistant ABS
g Fiber head Brass (Nickel plated) Eg:ll::zAEIimmum (Black ALMITE) FT-P81X, FD-P81X: Brass (Nickel plated)

[Sleeve: Stainless steel (SUS)] Lens of FD-L43/L4: Acrylic FD-G6X: Stainless steel (SUS)
Front film of FD-L41: Polyester

All fibers: 1 fiber attachment set and

Accessories (Note 2)

All fibers: 1 fiber attachment set
Threaded head fibers: Nuts 2 pcs. and
toothed lock washer 1 pc.

FX-CT2 (fiber cutter) 1 pc.
FD-L4: M2.6 (length 12 mm 0.472 in)

All fibers: 1 fiber attachment set , nuts 2
pcs. (thru-beam type: 4 pcs.) and toothed
lock washer 1 pc. (thru-beam type: 2 pcs.)

screws with washers 2 pcs. and nuts 2 pcs.

FD-G6X: FX-CT2 (fiber cutter) 1 pc.

Notes: 1) Sleeve part cannot be bent.

2) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to p.82 for details ‘FIBER
OPTIONS'. Fiber attachment accessories are also supplied along with conventional amplifiers. Please contact our office for more details on these accessories.

Special use

LEE Liquid level sensing

Model No.

ltem FD-F8Y

Protective tube: R40 mm R1.575 in or more
Fiber: R15 mm R0.591 in or more

—40to +125°C —40to + 257 °F (Note 1)

FD-F4[/F9[]
R10 mm R0.394 in or more

Allowable bending radius

Ambient temperature

—40to +100°C —40to +212 °F (Note 1)

Ambient humidity 35 to 85 %RH (No dew condensation or icing allowed)

__ | Fiber core Polycarbonate

©

'S | Sheath Polyethylene

= Polypropylene —

= | Fiber head (Protective tube: Fluorine resin) Polyetherimide
(Lens: Polycarbonate)

1 fiber attachment set 1 fiber attachment set, FX-CT2 (fiber cutter) 1pc.
FX-CT2 (fiber cutter) 1 pc. Tying bands 4 pcs., anti-slip tubes 2 pcs.
Notes: 1) With the liquid sensing fiber, make sure that the temperature of the liquid is also within the ambient temperature range.
2) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to p.82 for details ‘FIBER
OPTIONS'. Fiber attachment accessories are also supplied along with conventional amplifiers. Please contact our office for more details on these accessories.

Accessories (Note 2)

Environment resistant

Type Heat-resistant

350 °C 662 °F type]300°C 572°F type]200°C 392°F type| 180°C 356°F type[130°C 266°F type
R25 mm R0.984 in or more

(FT-H20W-(: R10 mm R0.394 in or more, Sleeve of a head with sleeve: R10 mm R0.394 in or more)

Chemical-resistant Vacuum
ltem

R30 mm R1.181 in or more
(FT-Z802Y: R25 mm R0.984 in or more)

Allowable bending radius R200 mm R7.874 in or more

(FT-60V: R30 mm R1.181 in or more)

_ igOtotSSO C ie(ﬂJ!o +§90 C iEjOlo +200°C j§°‘°f1§°9 —60to +130°C —40to +115°C —40to +120°C
Ambient temperature 76to 662 °F 76to +572 °F 76t0 +392°F 76t0 1356 °F o . o o
—T76to0 +266 °F 40 to + 239 °F 40 to + 248 °F
(Note 1,2) | (Note 1, 2, 3) | (Note 2) (Note 2, 4) (FT-Z802Y:0to +60°C + 1410 +140°F)
Ambient humidity 35 to 85 %RH (No dew condensation or icing allowed)
Fiber core Multi-component glass (Note 3) Silicone ‘ Acrylic Quartz glass (Note 3)
Silicone
Inside stainless steel
= (SUS) spiraltube:
S | Sheath FD-H20-21: Fluorine resin Fluorine resin
© ; Stainless steel (sus)
= Stainless steel (SUS) FT-H20W-[; Protective tube: Fluorine resin
Fluorine resin Sheath: Polypropylene
Brass (Nitelplted) (Sheath of FT-Z802Y: Fluorine resin)
Fiber head P Stainless steel (SUS) | Brass (Nickel plated) Aluminum
FO-H20:21: Stanlss steel fsus)

FT-H20W-[], FD-H18-L31 and FT-H13-FM2: 1 fiber attachment set

Free-cut type fibers: FX-CT2 (fiber cutter) 1 pc. ) pcs.) and toothed lock washer
Threaded head fibers: Nuts 2 pes. (thru-beam type: 4 pes.) and toothed lock washer 1 pe. (thru-beam type: 2 pes.) ::xf_'(?.?; (Z;Larinmﬁ\n} :Pet 1 pc. (thru-beam type: 2 pcs.)

Notes: 1) If the fiber is used below — 30 °C — 22 °F, its maximum resistable temperature drops to +200° C + 392 °F. If the side-view lens FX-SV1 is put on the fiber head,

the allowable maximum temperature drops to + 300 °C -+ 572 °F. (The ambient temperature range of FX-SV1 is from —60to + 300 °C — 76 to + 572 °F)

2) The ambient temperature of heat-resistant 350 °C 662 °F type, 300 °C 572 °F type, 200 °C 392 °F type and 180 °C 356 °F type fibers are the value in dry
condition. In humid environment, the ambient temperature differs. (For a high humidity of 85 %RH, the ambient temperature is 0 to + 40 °C + 14 to 104 °F))

3) If the fiber material is quartz glass or multi-component glass, keep it away from vibration or impact.

4) The normal temperature for continuous usage or storage should be —60to + 150 °C — 76 to + 302 °F.

5) The five types of attached fiber attachments (FX-AT2/AT3/AT4/AT5/AT6) described in this catalog are for use only with the FX-301/311 series. Refer to p.82 for details ‘FIBER
OPTIONS'. Fiber attachment accessories are also supplied along with conventional amplifiers. Please contact our office for more details on these accessories.

SUNX)

08/2005

Nuts 2 pcs. (thru-beam type: 4
Accessories (Note 5)
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FX-301

I/0 CIRCUIT AND WIRING DIAGRAMS

NPN output type

I/O circuit diagram

Color code of quick-connection cable

+l12to24VDC
T +10%

y Vo)

|(Brown) + V (Note 1)

(Black) Output

100 mA max. (Note 2)
(Blue) 0 V (Note 1)

Sensor circuit

T j 2

Internal circuit «<—o— Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0V (blue).

2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr: NPN output transistor

PNP output type

I/O circuit diagram

Color code of quick-connection cable

+l12to24VDC
_T +10%

|(Brown) +V (Note 1)

o~
|J ‘ T 100 mA max. (Note 2)
Tr S
(Black) Output
! 1(Blue) 0 V (Note 1)

o
|

>t
Internal circuit «<—o— Users’ circuit

Sensor circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0V (blue).

2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr : PNP output transistor
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Wiring diagram
Color code of quick-connection cable

+l12t024v DC

— T +10%
Blue (Note)

Note: The quick-connection sub cable does not have brown lead wire
and blue lead wire.

Brown (Note)

Black

Terminal arrangement diagram

i
+v i
Output ——
ov ==

Wiring diagram
Color code of quick-connection cable

+l12t024v DC
_T +10%

Note: The quick-connection sub cable does not have brown lead wire
and blue lead wire.

Brown (Note)

Black

Blue (Note)

Terminal arrangement diagram

i
+V 010
Output ——
ov =2




SENSING CHARACTERISTICS (TYPICAL)

FX-301

Parallel deviation

FT-FM10L  thubeamtype /4 FT-SFM2L  Thrubeamtype FT-B8 Thru-beam type FT-NB8 Thru-beam type
t t / t LONG 4
=00 2000t 1,000 1,000
g 7874 e ¥ £ 3937 3937
£ £ E £
] 4 \ /] | ]
© @ H © ©
o o 1 o (5]
c c 4 c c
2 0 2 1000 \ 2 500 iber
S a7 Fiber | S5 5 , B0 Fiber
. p ‘ Lhead | 2 o Fiber | 5% uLa
= R = = eal = T
5 ! L L 3 T 3 : F 3 (s L
(%) : n _x (9] L [9)] .
m Fiber m e m Fiber
o ~head | o N head ‘ 0 [ﬂ\ head | | 0 ~_head
2,000 1,000 0 1,000 2,000 400 200 0 200 400 400 200 0 200 400 1,000 500 0 500 1,000
78.74  39.37 39.37 7874 15748 7.874 7.874 15748 15748 7.874 7.874 15748 39.37 19.685 19.685 39.37
Left+— Center —» Right Left «— Center — Right Left«— Center —» Right Left -— Center — Right
Operating point ¢ (mm in) Operating point ¢ (mm in) Operating point (mm in) Operating point ¢(mm in)
FT-FM2 FT-FM28 FT-FM254 FT-NFM2 FT-NFM2S
FT-T80 FTSFI2 Thru-beam type FT-N8 Thru-beam tye / FTNFM2S4 FTSNFM2  Thru-beam type FT-R80 Thru-beam type
400 800
15748 314%
i ) i i 7 IonG] i . ToNG] «
1,000 7 > 1,000 e LONG A c ; Y c \
gng| V| ewa| j# | g% £ 7 X
£ ' i £ | ™ EW E° |
S - o= || S [sTD | -
(0] [0 (0] [0
2 X g / \ €200 7 £ 400
s \ s i FAST ' . S 7874 ! S 15748
° : 2500 T / \ 7 Fiber | B ! . 2
> | [ Fiber | &% Vrspy|led | o Fber | 3
£ head | £ e R £10 4‘ Elﬁ 4 £200
g die | 8 I/ 5 507 1 g4
q i~ riber| / m* Fiber | i~ Fiber | @
0 mﬂ ‘ 0 \ ~_head 0 o head o
400 200 0 200 400 400 200 0 200 400 200 100 0 100 200 400 200 0 200 00
15.748 7.874 7.874 15748 15.748 7.874 7.874 15.748 7.874 3.937 3.937 7.874 15.748 7.874 7.874 15.748
Left «— Center —» Right Left «— Center —» Right Left «— Center —» Right Left «— Center —» Right
Operating point ¢ (mm in) Operating point £ (mm in) Operating point ¢ (mm in) Operating point £ (mm in)
FT-V10 Thru-beam type FT-SFM2SV2 ' Thru-beam type
Horizontal direction Vertical direction Horizontal direction Vertical direction
800 800
| / \ / 314% 314%
} LONG t /1 f
=2,000 5 " 2,000+ S — f < =
£ 7874 b £ 7874 LONG c ——JLONG|— g6 -
£ £ E pi Y E \
< STD and 2 < { (D] 3 2 i
§  LFAST |, § § 400 { 7 | § 400 ;
kS \ [ / s / \ & 15748 / & 15748
3 1,000 © 1,000 ® / @
S 3947 ! T 3937 = i =
g FIbFIE*Ziad g 0 _‘5200 A : Flbeli head .:E:200 T ¢
5 Y I /el 57 Va=1ri L
) ) iber
o Fiber head | o ‘ Fiber head | o ‘ Fiber head| | o ‘ Fiber head head
100 50 0 50 100 100 50 0 50 100 200 100 0 100 200 200 100 0 100 200
3.937 1.969 1969 3.937 3.937 1.969 1.969 3937 7.874 3.937 3.937 7.874 7.874 3.937 3.937 7.874

Left «— Center — Right Down «— Center —= Up

Left «— Center —» Right

Down «— Center —» Up
Operating point £ (mm in)

Operating point £ (mm in)

FT-V22

Thru-beam type

Operating point ¢ (mm in)

Operating point £ (mm in)

FT-V41 Thru-beam type

Vertical direction

Horizontal direction

Vertical direction

Horizontal direction

200 - - 200
7.874 . N 7.874 s .,
f 1 4 s LONG ~ 4 ¢ JLONG[
=400 =400 X z z L k
£ 15748 £ 15748 3 € :50 ~J] g%
E € £ £ S5
- - - ] 4 \“\‘
@ [} @ N @ / ‘ \
8 8 $100 . S10 ; !
et s 83937 N 83937 i |FAST|
2200 2200 @2 ) 2 \ ’ \% )
O 7874 O 7874 ° o I \
g F\belghead g £ g 50 | I Fiber head | g 50 {1 SD || —
3 [Foty 3 ! “ﬂ 159 / ‘ N "L"O_ie 2190 \ ‘ f ﬁﬁ
j ‘ Fiberl [ ™ Fiber| | o ‘ \ L 'Fiber
0 f\ber head o head head 0 Fiber head 0 Fiberhead head
200 100 0 100 200 200 100 6 100 200 40 20 0 20 40 40 20 0 20 40
7.874 3.937 3.937 7.874 7.874 3.937 3.937 7.874 1.575 0.787 0.787 1.575 1.575 0.787 0.787 1.575
Left «— Center — Right Down «— Center —» Up Left «— Center — Right Down «— Center —»= Up
Operating point ¢ (mm in) Operating point ¢ (mm in) Operating point ¢ (mm in) Operating point ¢ (mm in)
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FX-301

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation

FT-WA30 FT-WA8
FT-A30 Thru-beam type FT-A8 Thru-beam type
Horizontal direction Vertical direction Horizontal direction Vertical direction
4,000 4,000 4,000
5 15748 15748 \ , 578 ,
4 t t \ o / i \ LONG /
£ £ 300 STD £ 300 ‘ £ 300 %] ‘ I~
£ ¢ é‘m FAST ET‘ 1 \E/‘W:‘“
- - ) - . STD , - STD )
g 8200 - 8500 \ ‘ . 2 )0 W=y
S8 S84 ! S7874 S84 4/ | Fiber
8 Fiber o Fiber | @ Fiber | 2 \ v/ | head
21000 head 2 ,—head 2100 / e 2100 \ ——F ’/ e
=1 “f 1 =100 =1 =1 v 7| - £ % H %
guy nii ['— g L AR By \ | /¢ ﬂ'— Rk L
Fiber ‘ [a— ‘ Fiber ‘ oo
0 ' head 0 I Fiber head 0 I head o i Fiber head
200 100 100 200 200 100 0 100 200 200 100 0 100 200 200 100 0 100 200
7.874 3937 3937 7.874 7.874 3.937 3937 7.874 7.874 3.937 3937 7.874 7.874 3.937 3.937 7.874
Left «=— Center — Right Down «— Center —= Up Left «— Center —» Right Down «— Center —»= Up
Operating point ¢(mm in) Operating point (mm in) Operating point £ (mm in) Operating point £ (mm in)
FT-WZ8H  Thru-beam type FZ-WZ8E  Thru-beam type
Horizontal direction Vertical direction Horizontal direction Vertical direction
4,000
by b Fiber] 2007 ,
} } head| 4" ! i 4
— — 25 \ 1
S 00 S0 0.0981n ﬁ,‘lf z \ LONG / =
= \ LONG } = A [LONGL *fhead < <
[STD | STD and
8 200 STD S200 STD ) 81,000 FAST 8y,
S 7874 {7874 @ 39.37 v ] © 39
@2 Fiber| @ ! 4 / B \ i i w
g ! FAST \ head g i/ TEAST] 2 \/ E‘laba%r 2
100 e S A T — S 2500 g‘ﬂ 2
B 3937 [ \ 13937 S-D E=Dro [ - E=37
D 39.0 s ‘L, D 999 T © 19685 d ! L © 19
@ S-D “Fier | @ iy » \ |/ _k » !
Nhead ‘ ‘ m Fiber il
0 1 f } 0 | 0 N head 0 | head
200 100 0 100 200 200 100 0 100 200 200 100 0 100 200 200 100 0 100 200
7.874  3.937 3937 7874 7874 3937 3937 7.874 7874 3937 3937 7.874 7.874 3937 3.937 7.874
Left «— Center —» Right Left «— Center —» Right Left «<— Center —» Right Left<«— Center —» Right
Operating point £ (mm in) Operating point ¢ (mm in) Operating point ¢(mm in) Operating point ¢(mm in)
FT-WZ8 Thru-beam type FT-WKV8  Thru-beam type
Horizontal direction Vertical direction
- 2,000 2,000
i |Horizontal & | 78.74 F 78.74 \ '
i |vertical / T i f 3 /
directions / = I \ = | /
[LONG] £ 150 £ 1500 \ /
3 € 905 £ 0% LONG,
:l’ STD :" @k : STD, [™
@ ‘ @ o) FAST,
©400 © 1,00 1,000 and S-D
S 15748 83937 53937
R k2] o k%)
kel - k] Dl " k=]
2 Vertial direction @l 2 STD, FAST 1 Flbe[ﬂhead 2 4
£ 200750 head Fiber head £ 5001 " and §-D . F ot 1 £ Lﬂ T
B 7870 |7 ! / 5 g 2miin B 10665 i 5 I ﬁl
O L e e c Fiberhend | | Fiber ~ Fiber
= " T er heat
| o o Pead ‘ FlF)er head | 0 ‘ ! 1 ‘ 0 ‘ head, head
200 100 0 100 200 40 20 0 20 40 40 20 0 20 40
7.874 3.937 3.937 7.874 1575 0.787 0.787 1575 1575 0.787 0.787 1575
(Down) Left «— Center —» Right (Up) Left «— Center —» Right Left «— Center —» Right
Operating point £ (mm in) Operating point ¢ (mm in) Operating point ¢ (mm in)
FT-WSSL ELEL A FT-WS3 FEE,
= Thru-beam type FT-WS8 Thru-beam type - Thru-beam type FT-WS4 Thru-beam type
2,000 - - = 800 200
= ' i —_ ;’// Y g LONG|. ™ 1 // LONG .
= ! ! c I s e T , c /
g 150 7 LONG 7 £ i g 800 2 S g 150
é“ 5 ' i E, éu,,k \E/aw‘b
- ' - ; N - .
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o =) =) =l = o
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Operating point ¢ (mm in) Operating point ¢(mm in) Operating point ¢(mm in) Operating point £ (mm in)
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SENSING CHARACTERISTICS (TYPICAL)

FX-301

Parallel deviation

FT-WV42  Thru-beam type FT-Z8H Thru-beam type FT-Z8E Thru-beam type
Horizontal direction Vertical direction
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Horizontal direction Vertical direction
400 800 800 ; -
1574 [ Fiber 31456 j ! - -
4 ) . ! _head | 1 — -: i LONG
T =10 o4 I < | ONG| ] z
IS 300 , S £ 3,937 " L € 600 = 600
11811 / \ / —x
£ LONG E TONG m Fiber £ ‘ £ STD
2 | 2 ~head > > / ’_x_‘ 4
€200 ’ STD - ] STD £400 400 +{FAST |+
San / / £ 5 gl 2 B8 \ Fiber head
] FAST Fiber | ™ 199 © e )
2 ' [ ' head | 2 2 2 \ : ¢ —
£10 ” v [l el < £200 £200 v ¥ L
£ o S-D 7 £ o0 E=hpay RS/
© 3.937 = T @ © 7.874 @ /874 R ‘ ( 1 approx,
%} L n ) (%) - [LAPPR
Fiber | | | ‘ [ JFiber
0 head 0 head
100 50 50 100 40 20 20 40 40 200 200 400 400 200 0 200 400
3937  1.969 1969 3937 1575 0787 0.787 1575 15748 7.874 7.874 15748 15748 7.874 7.874 15748
Left -— Center — Right Left «— Center — Right Left -— Center — Right Down «— Center —» Up
Operating point ¢ (mm in) Operating point (mm in) Operating point £ (mm in) Operating point £ (mm in)
FT-AFM2E  Thru-beam type FT-K8 Thru-beam type
Horizontal direction Vertical direction
800 800 ]
? 31.4% LONG ? 31.4% i LONG T
= : S5 O\ = ! =200
g 800 g 500 g7874
£ \ E° £
_ J \ ] o
- ¥ [FAsT] § - 2
€400 Y W £400 g
S 15748 L W Fiber| & 21000
2 11 S-D |1/ head | 2 Y
= ' AN HBEL= ] 5 3937
2 \L T /e DL 2 g
£200 T [ £200 =
g L 7[. g 3
Fiber 3 ‘
0 . _head ‘ o Flbgr head o
400 200 0 200 400 400 200 200 400 40 2 20 40
15.748  7.874 7.874 15748 15748 7.874 7.874 15748 1575 0.787 0.787 1575

Left —— Center —»= Right
Operating point ¢(mm in)

Down «— Center —» Up
Operating point £(mm in)

Left «— Center —» Right
Operating point £ (mm in)

SUNX)

08/2005

89



FX-301

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation
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SENSING CHARACTERISTICS (TYPICAL)

FX-301

Parallel deviation
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FX-301

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation with FX-LE2 (super-expansion lens) applied on both sides
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FX-301

SENSING CHARACTERISTICS (TYPICAL)

Sensing fields
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FX-301

SENSING CHARACTERISTICS (TYPICAL)

Sensing fields

FD-WG4 :
FD-WSG4  Reflective type FD-WV42  Reflective type FD-P80 Reflective type
Horizontal direction Vertical direction
3%?) | . White non- ‘?SQ White non- U?BQ White non- e __-White non-
? lossy paper f glossy paper f glossy paper T “~ud=”" glossy paper
4 g_u%‘ By _ 1
< 1Ee € A | 2 X Li| =200 -
c 60 yIC — g 15 ‘ L |E e 15 ‘ ‘LH £ 7874
Eom STD Fiber | g 0591 Fibers_p | £ 0501 Fiberf— | E
£ N £ head " £ i erﬁ T £
= her S LONG = TONG L\head | ¢ | 3
(0] d N, (o]
e 4 Seasth S 10 S 1
S o 7 FEEST 030 ! Sose STo. :
PN R 2 1]
2 ( o X \ 3 IsTo =l )K $1%
2 /[ N\ 2 AIX 2 o
3 0787 RIS ) 30197 30197 g
* T "" FAST ‘ @ FAST ‘ 3
0 0 ! ‘ 0 ' ‘ | |
10 5 0 5 10 4 2 0 2 4 1 0 1 2 40 20 0 20 40
0.394 0.197 0.197 0.394 0.157 0.079 0.079 0.157 0.079 0.039 0.039 0.079 1.575 0.787 0.787 1.575
Left «— Center —» Right Left «— Center —» Right Down «— Center —= Up Left «— Center —» Right
Operating point (mm in) Operating point £ (mm in) Operating point ¢ (mm in) Operating point ¢ (mm in)
FD-P60 Reflective type FD-P50 Reflective type FD-P40 Reflective type FD-P2 Reflective type
? ? T Whi{e non-gloésy paper
=1 =100 < 4
£ 3937 £ 3937 € 1575
E £ £
- - : -
(o} @ [0} [
2 2 2 g 40
I+ S ] © 1575
@ 50 % 50 k] k]
S 1,969 S 1,969 S (787 °
g 2 g 2
3 o 2 0787
) (] [} (2]
0
0 10 0 10 20 20 0 20 10 5 5 10 10 10
0.787  0.394 0.394 0787 0.787 0.394 0787 0394 0.197 0197 0.394 0.394 0.197 0.197 0.394
Left «— Center —» Right Left «— Center —» Right Left+— Center —» Right Left «— Center — Right
Operating point ¢ (mm in) Operating point £ (mm in) Operating point ¢(mm in) Operating point ¢ (mm in)
3 Reflective type FD-AFM2E Reflective type
Horizontal direction Vertical direction Horizontal direction Vertical direction
LONG ) LONG ) Whit non-glossy paper
t t ~elone,. t t fre2
=200 K =200 K =200 =200+ | N
g 787 STD £ 7474 g 767 £ 787 1| [ 20 [LONG
E E E E
- - FAST] | -~ < - -
8 3 8 8
C = = c
2100 =5 210 = 210 210 [
B g0y S g037 T White non-glossy paper | =5 3987 S 097
2 2 Tre| 2 2
& ] !l Fiber | & @
‘ y head ‘
: 0 0
10 5 5 10 40 20 20 40 20 20 40 40 20 20 40
0.394 0.197 0.197 0.394 1575 0.787 0.787 1575 1575 0.787 0.787 1575 1575 0.787 0.787 1575
Left «— Center — Right Down -«— Center —= Up Left+— Center — Right Down «— Center —»= Up
Operating point (mm in) Operating point £(mm in) Operating point ¢(mm in) Operating point ¢ (mm in)
FD-G4 Reflective type FD-G6 Reflective type FD-EG1 Reflective type FD-EG2 Reflective type
~ T W e < 4
K White non-glossy paper - N ~Je~ White nonglossy paper 1 08
t AN R 4 LONG] t EN !
=10 ‘iF'.—b =10 = 40 =
3.937 iber 3.937 1575 = 30
£ head | £ £ £ o lone
O a _ e = — ! »—
Y 3 STD 3 3 T~
2 2 [ < g 20
% 50 2 50 h 2 $0787 ST
S 1960 S {959 3.5 2 White non-glossy
o o o078 o ~-r___| _X-paper
£ £ £ £ 10
g ko = =, 204
%) 9] A o
0 0 t 1 t ‘ 0 ‘ 0
20 10 0 10 20 20 10 0 10 20 10 5 5 10
0.787  0.394 0.394 0.787 0.787 0.394 0.394  0.787 0.394 0.197 0.197 0.394 0.157 0.079 0.079 0.157
Left «— Center — Right Leﬁ«—. Cenlter — Right Left «— Center — Right Left «— Center —» Right
Operating point £ (mm in) Operating point ¢(mm in) Operating point ¢ (mm in) Operating point ¢ (mm in)
o SUNX)

08/2005



SENSING CHARACTERISTICS (TYPICAL)

FX-301

Sensing fields
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FX-301

PRECAUTIONS FOR PROPER USE

Amplifier

This product is not a safety sensor. Its use is not
intended or designed to protect life and prevent body
injury or property damage from dangerous parts of

machinery. It is a normal object detection sensor.

Mounting
How to mount the amplifier

@ Fit the rear part of the amplifier on
a 35 mm 1.378 in width DIN rail.
@ Press down the front part of the
mounting section of the amplifier on

the 35 mm 1.378 in width DIN rail.

How to remove the amplifier
(» Push the amplifier forward.
@ Lift up the front part of the

amplifier to remove it.

Note: Take care that if the front part is lifted without pushing the amplifier
forward, the hook on the rear portion of the mounting section is likely to
break.

How to connect the fiber cables

(1 Snap the fiber lock lever down. O]
@ Insert fiber cables slowly into the ~ Fiber lock
inlets until they stop. (Note 1) tever
@ Return the fiber lock lever %@

to the original position, till \\ Fiber cable

it stops.

Notes: 1) In case the fiber cables are not inserted to a position where they
stop, the sensing range reduces.

2) With the coaxial reflective type fiber, such as, FD-G4 or FD-FM2,
insert the single-core fiber cable into the beam-emitting inlet and
the multi-core fiber cable into the beam-receiving inlet. If they are
inserted in reverse, the sensing accuracy will deteriorate.

Connection

» Make sure that the power supply is off while connecting
or disconnecting the quick-connection cable.

Connection method

(» Holding the connector of the
quick-connection cable, align its
projection with the groove at
the top portion of the amplifier = V&
connector.

@® Insert the connector till a click
is felt.

Groove

Projection

Quick-connection cable

Disconnection method

(D Pressing the projection at the top of
the quick-connection cable connector,
pull out the connector.

Note: Take care that it the connector is pulled out
without pressing the projection, the projection
may break. Do not use a quick-connection
cable whose projection has broken.

Further, do not pull by holding the cable, as
this can cause a cable-break.

Projection

Part description

Operation indicator (Orange) Stability indicator MODE indicator / L/D ON (Yellow)
(green) MODE indicator / TIMER (Yellow)

Al ARINET TR R T oo st I HODE

MODE indicator / RUN (Green) MODE indicator /
PRO (Yellow)
Digital display (Red) Jog switch

MODE indicator / TEACH (Yellow)
MODE indicator / ADJ (Yellow)
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Cascading amplifiers

* Make sure that the power supply is off while cascading or removing the amplifier.
» Make sure to check the allowable ambient temperature, as it
depends on the number of amplifiers connected in cascade.
«In case two, or more, amplifiers are connected in cascade,

make sure to mount them on a DIN rail.

» When connecting in cascade, mount the amplifiers close to each other, fitting
them between the optional end plates (MS-DIN-E) mounted at the two ends.

* When the amplifiers move on the DIN rail depending on
the attaching condition, fitting them between the optional
end plates (MS-DIN-E) mounted at the two ends.

*Up to maximum 15 amplifiers can be added (total 16
amplifiers connected in cascade.)

*When connecting more than two amplifiers in cascade,
use the sub cable (CN-71-C[]) as the quick-connection
cable for the second amplifier onwards.

» Between the FX-301B(P)/G(P)/H(P) and the FX-301(P),
the setting status copy function via communication signal
cannot be used. If coupling these, please arrange
identical models one at a time.

Cascading method

) Mount the amplifiers, one by
one, on the 35 mm1.378 in
width DIN rail.

(For details, refer to ‘Mounting’.)

@ Slide the sub units next to the

35mm 1.378in
width DIN rail

. . Sub

main unit, and connect the yan unit  Sub cable
ick- i unit CN-71-C[]

quick-connection cables. ot Eopﬁonab )

(® Mount the optional end plates
(MS-DIN-E) at both the ends to
hold the amplifiers between
their flat sides.

(@ Tighten the screws to fix the
end plates (MS-DIN-E).

Dismantling
@ Loosen the screws of the end

Main cable
(CN-73-C[)
(optional)

plates (MS-DIN-E). ,, oD
(@ Remove the end plates (MS-DIN-E). (optional)

® Slide the sub units and remove
them one by one.
(For details, refer to ‘Mounting’.)

Operation procedure

*When the power supply is switched on, communication
self-check is carried out and normal condition is
displayed [MODE indicator / RUN (green) lights up and
the digital display shows incident light intensity].

» When MODE key is pressed, the mode changes as per the diagram below.

Power supply switched on
Communication self-check

Press MODE key,

RUN 4—@ ?ﬁfsg;o‘PRO mode’

Press b press
. MODE key ¥ MODE key
Refer to Refer to
‘Teaching’ on p.91 TEACH TIMER “Timer operation

Press A setting’ on p.92
MODE keyy Press MODE key
Refer to Refer to
—
‘Threshold value ADJ L/D ON ‘Output operation

fine adjustment on p.92 Press MODE key

When jog switch is pressed, the setting is confirmed.

When MODE key is pressed for 2 sec., or more, the sensor returns to the RUN mode.
Cancellation is possible by pressing MODE key during setting.

setting’ on p.92
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PRECAUTIONS FOR PROPER USE

FX-301

Amplifier

Teaching

+ The threshold values can be set by 2-level teaching, limit teaching or full-
auto teaching, when the MODE indicator / TEACH (yellow) lights up.

In case of 2-level teaching

+ This is the method of setting the threshold value by teaching two levels, corresponding to
the object present and object absent conditions. Normally, setting is done by this method.

Step Description Display
Set the fiber within the sensing
range.
Press MODE key to light up y

@ MODE indicator / TEACH I
(yellow).

Press jog switch in the object present condition.
If the teaching is accepted, the read incident light intensity blinks in the digital display.
Reflective type

Thru-beam type

@ | @&

Beam blocked
condition

MODE indicator / TEACH (yellow) blinks.
Press jog switch in the object absent condition.
Thru-b type Reflective type

Mark

-

Beam incident Background

condition

If the teaching is accepted, the read incident light intensity

blinks in the digital display and the threshold value is set

at the mid-value between the incident light intensities in

the object present and the object absent conditions. After

(@ | this, the judgment on the stability of sensing is displayed.

+ In case stable sensing is possible: ‘ Jap4’ is displayed.
Stability indicator (green) blinks. .

«In case stable sensing is not possible: ‘ fire *
Stability indicator (green) is off.

-
=
-

=
=

blinks.

.-
T
=
<
=

-
=
-
'=

(® | The threshold value is displayed.

® | ‘- - ’blinks in the digital display.

=

@ The incident light intensity appears in the digital
display and the setting is complete.

Note: Do not move or bend the fiber cable after the sensitivity setting. Detection may become unstable.
In case of full auto-teaching FX-301B(P)/G(P)/H(P) only

« Full auto-teaching is used when it is desired to set the threshold value
without stopping the assembly line, with the object in the moving condition.

Step Description Display

Set the fiber within the sensing
range.

@ | Press MODE key to light up
MODE indicator / TEACH
(yellow).

Press the jog switch continuously for 0.5 sec. or more
@) | with the object moving on the assembly line. (The
incident light intensity is displayed during sampling.)

® “ futn *is displayed on the digital display. Rel the
jog switch when the object has passed.

If the teaching is accepted, the read incident light intensity

blinks in the digital display and the threshold value is set

at the mid-value between the incident light intensities in

the object present and the object absent conditions. After

(@ | this, the judgment on the stability of sensing is displayed.

« In case stable sensing is possible: ‘G *is displayed.
Stability indicator (green) blinks.

«In case stable sensing is not possible: * ¥4 * blinks.
Stability indicator (green) is off.

= -

= -
=
=
=
-

‘- =

(® [ The threshold value is displayed.

® | ‘---- blinks in the digital display.

@ The incident light intensity appears in the digital
display and the setting is complete.

SUNX)
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In case of limit teaching

* This is the method of setting the threshold value by teaching
only the object absent condition (stable incident light
condition). This is used for detection in the presence of a
background body or for detection of small objects.

Step Description Display

Set the fiber within the sensing
range.

@ Press MODE key to light up
MODE indicator / TEACH
(yellow).

Press jog switch in the object absent condition.
If the teaching is accepted, the read incident light
intensity blinks in the display.

Thru-beam type Reflective type

® ,

| B k//////d/
ackgroun
MDWM - ~
) /K

Beam incident
condition

® MODE indicator / TEACH (yellow) blinks.
Turn jog switch to the * +’ side or * —’ side.

If jog switch is turned to the ‘' +’ side, * + " scrolls
(twice) the display from right to left, and the threshold
level is shifted to a value approx. 15 %

&~
higher (lower sensitivity) than that set ;(/
at @. (Note 1)

This is used in case of reflective type fibers. ~

If jog switch is turned to the ‘* —’ side, * ’ scrolls
(twice) the display from left to right, and the threshold
level is shifted to a value approx. 15 % T S~
lower (higher sensitivity) than that set /

@ | at @. (Note 1)

This is used in case of thru-beam type -~

fibers.

i

I
@
S

3
=

~aThreshold . =
value

,_
=}
2

o

After this, the judgment on whether the setting shift
amount can be shifted or not is displayed.

@ [P . . PR IS

« In case shifting is possible: * e * blinks.

- In case shifting is not possible: ¢ #frd* blinks.
® | The threshold value is displayed. ,“,',_",'}
@ |- --- blinks in the digital display. .-

The incident light intensity appears in the digital
display and the setting is complete.

Notes: 1) The approx. 15% amount of shift is the initial value. The amount of

shift can be changed in the PRO mode from approx. 5 to 80 %

(5 % step). Refer to the ‘Fiber Sensor Guide Book’ or ‘SUNX fiber

sensor home page’ (http://www.fiber-sensor.com) for more details
pertaining to setting instructions.

2) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.

Notes: 1) The threshold value’s shift amount can be selected in PRO mode.
Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for more details pertaining to setting instructions.
(Increments of 5 % between —45 and 45 % for setting possible. 0 %
default.)

2) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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PRECAUTIONS FOR PROPER USE

Amplifier

Threshold value fine adjustment

Step Description Display

Press MODE key to light up
MODE indicator / ADJ (yellow).

@

In case the threshold value is to be increased
(sensitivity to be reduced), turn the jog -

switch to the ‘+’ side to increase the + {
threshold value slowly. “Z
If the jog switch is turned continuously -

to the ‘+’ side, the threshold value
@) | increases rapidly. s or
In case the threshold value is to be /
decreased (sensitivity to be

increased), turn the jog switch to the -~

‘—’ side to decrease the threshold

value slowly. If the jog switch is turned continuously to
the * —’ side, the threshold value decreases rapidly.

When jog switch is pressed,
the threshold value is confirmed.
® ~

Output operation setting

ca=

Step Description
Press MODE key to light up
MODE indicator / L/D ON
@ (yellow). y

E :
%)
=2
2

Displays
present setting

If the jog switch is turn to the Light state
‘+or‘—"direction, the output _
operation setting will change. < s L “on
@ }
J.o. .
oo an
Dark state

When jog switch is pressed,
the threshold value is confirmed.

Displays
selected setting

Timer operation setting

* The setting for whether the timer is used or not can be
done when MODE indicator / TIMER (yellow) lights up.

* 10 ms OFF-delay (initial value) timer is automatically set
when the timer is set to be used.

« Further, an OFF-delay (initial value) which is useful when
the response of the connected device is slow, etc., an ON-
delay which is useful to detect only objects taking a long
time to travel, and ONE SHOT, which is useful when the
input specifications of the connected device require a
signal of a fixed width, are possible with the FX-301
series. Refer to the ‘Fiber Sensor Guide Book’ or ‘SUNX
fiber sensor home page’ (http://www fiber-sensor.com) for
the setting method of the OFF-delay, ON-delay and ONE
SHOT timer intervals.

| ofd——{ ol
(Note)

Note: The OFF-delay timer interval set in the PRO mode is displayed.
Refer to the ‘Fiber Sensor Guide Book’ or ‘SUNX fiber sensor home
page’ (http://www fiber-sensor.com) for more details.
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Key-lock function

» With the FX-301B(P)/G(P)/H(P), if jog switch and MODE
key are pressed for more than 3 sec. at the same time in
‘RUN’ mode condition, the key operations are locked, and
only the threshold value confirmation function or the adjust
function (valid only when the adjust lock function is
canceled) is valid.
To cancel the lock function, press both the keys for more
than 3 sec. once again.

Wiring
» Make sure that the power supply is off while wiring.
« Verify that the supply voltage variation is within the rating.

» Take care that if a voltage exceeding the rated range is
applied, or if an AC power supply is directly connected, the
sensor may get burnt or damaged.

« If power is supplied from a commercial switching regulator,
ensure that the frame ground (F.G.) terminal of the power
supply is connected to an actual ground.

*In case noise generating equipment (switching regulator,
inverter motor, etc.) is used in the vicinity of this product,
connect the frame ground (F.G.) terminal of the equipment
to an actual ground.

« Take care that short-circuit or wrong wiring of the load may
burn or damage the sensor.

* Do not run the wires together with high-voltage lines or
power lines or put them in the same raceway. This can
cause malfunction due to induction.

» Ensure that an isolation transformer is utilized for the DC
power supply. If an auto transformer is utilized, the main
amplifier or power supply may be damaged.

» Make sure to use the optional quick-connection cable for
the connection of the amplifier. Extension up to total
100 m 328.084 ft is possible with 0.3 mm2, or more, cable.
However, in order to reduce noise, make the wiring as
short as possible.

Others

* Do not use during the initial transient time (0.5 sec.
approx.) after the power supply is switched on.

*Take care that the sensor is not directly exposed to
fluorescent light from a rapid-starter lamp or a high
frequency lighting device, as it may affect the sensing
performance.

* This sensor is suitable for indoor use only.

« Avoid dust, dirt, and steam.

« Take care that the product does not come in direct contact
with water, oil, grease, or organic solvents, such as,
thinner, etc.

» This sensor cannot be used in an environment containing
inflammable or explosive gasses.

* Never disassemble or modify the sensor.
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PRECAUTIONS FOR PROPER USE

FX-301

Amplifier
PRO mode

* Refer to the ‘Fiber Sensor Guide Book’ for more details
pertaining to the PRO mode settings and procedures.

StnK]

—

-~

i

» The above can also be download from ‘SUNX fiber sensor
homepage’ (http://www.fiber-sensor.com)
* PRO settings can be done when MODE indicator / PRO

(yellow) lights up.

Table for PRO mode settings

NAVI mode

This indicates normal sensing
operation.

Allows various detailed settings to be
configured, such as optical communications,
save / load and other settings.

Configures operation of the

timer. :
7

L-ON/D-ON

Sets output operation either

Light-ON, or Dark-ON. H
J

Adjust

Allows fine adjustment of the
‘threshold value’.

The ‘threshold value’ for the FX-301(P) can
be set by utilizing either 2-level teaching' or
‘limit teaching’, and the 'threshold value’ for
the FX301B(P)/G(P)H(P) can be set using
these and also a third mode called full-auto
teaching’.

PRO
mode

0

=

P

RO4 T

Response time
change

Switches among response times.

Timer setting

Configures timer operation and
timer period.

=== Allows the selection of hystere-

sis level.

AT LT T

Digital display
setting

Allows selection of different content
\ta be viewed in the digital display.

Shifts the ‘threshold value’ by (™™™ Permits selection of stability
a certain percentage increment indicator response levels for
during ‘limit teaching’ or ‘full- changes in the range for
auto teaching’. \Iighting up.

Digital display
inversion

Flips and reverses the viewing
orientation of the digital display.

ECO mode

setting

™| sets the digital display to turn
\off automatically.

Data bank load

Loads configuration setting
\from the data bank.

w
AT

[

U] Data bank save

Saves configuration setting
into the data bank.

Using optical communications, configuration
settings from the main unit are copied to
connected sub units, in a single step.

1}
A

4

e Remote data
o),

)
Ll bank load

Using optical communications,
configuration settings can be loaded
from data banks, in a single step.

Y

Remote data
bank save

'™ ™™l Using optical communications,

configuration settings can be saved
into data banks, in a single step.

AL T T T T T T

basic

Allows
information to be set in a single
step, by inputting a 4-digit code.

configuration

) _ Transmission change to
[N permit/ not to permit
Allows all communication changes to be
disabled during the execution of single-
step copy, load and save operations
using optical communications.
*Available only in FX-301B(P)/G(P)H(P)

W,

o

L0 Zero adjust

(
X

Forces the numerical value for
incident light intensity to ‘0", on

Verifies whether optical com-
munications have been properly
\established.

™= ="l Allows fine adjustment of the

‘threshold value’ to be directly

the digital display.

performed during RUN mode.

i

All settings, except for data

bank information, revert to

factory settings.
-

SUNX)
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PRECAUTIONS FOR PROPER USE

Fiber

Mounting

* The tightening torque must not exceed the values given
below.

Mounting with a nut (threaded head type)

Tightening torque

M3 0.39 N-m
0.58 N-m
Ma 350 °C 662 °F heat-resistant fiber and
FT-H20W-M[J: 0.98 N-m,
‘ / FD-H35-208: 0.58 N-m
M5 0.98 N-m
M6 350 °C 662 °F heat—resistant)
fiber: 1.96 N-m
M14 1.47 N'm

Mounting with a set screw

Set screw (cup point)
M3 or less

Tightening torque: 0.29 N-m or less
FT-SFM2L: 0.19 N-m
FT-H20W-M[J: 0.49 N'm

N

* Fibers for which the tightening section has been specified
should be fixed at mm from the tightening section tip.
(However, for FT-K8, FT-KV8, FT-WKV8 and FT-V10 ‘Q’)

indicates the range over which tightening cannot be done.

Set screw (cup point)
M3 or less ¢ (mm in)| Tightening torque
L 0]
FT-PS1 3 0.118| 0.1 N'm
Gy
p— | 1 4 0.157
%I FD-E12 (Note 1) 0.29 N'm
FT-V22
<FT-K8, FT-KV8, FT-WKV8, FF-V10>  FT-41,FD-V41 |10 0.394| 0.19 N'm
Tightening FT-SFM2SV2
prohibited range
Set screw —0— FD-EG1 10 0.394| 0.29 N'm
(cup point) M3 or less ‘
e FT-WV42
2 % FD-WV42 15 0.591| 0.29 N'm
FD-SFM2SV2 7 0.276| 0.34 N-m
FEKVS, FTKVG | 15
0.3N'm
FT-K8 12 0.472

Notes 1): Excluding the sleeve.
2): When installing, make sure to use
screws smaller than the fiber
diameter.
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Mounting array fiber

Mounting FD-L4

* Using M2.6 (length

12 mm 0.472 in)
screws with washers

(accessory),

the

tightening torque
should be 0.3 N-m

or less.

» Using M3 screws, the tightening
torque should be 0.58 N-m or less.

M3 screws

M2.6 (length12 mm 0.472 in)
screws with washers
(Accessory)

Mounting FD-WL41 / FD-L41 and FD-WL42 / FD-L42

*Using M3 counter-

sunk head screws,
the tightening torque
should be 0.3 N-m

or less.

Mounting FD-L43
*Using M3 counter-

sunk head screws,
the tightening torque
should be 0.3 N'm

or less.

<FD-WL4

1/FD-L41>

M3 countersunk

he
P

e{

separately. )

ad screws
lease arrange

<FD-WL42 / FD-L42>

M3 countersunk

head

Sscrews

& ¥ Please arrange)

5% (separately.

M3 countersunk
head screws

- (Please arrange)

separately.




PRECAUTIONS FOR PROPER USE

FX-301

Fiber

Mounting FT-Z8[] and FT-WZ8[]

» Mount the fiber head by using the enclosed set of screws.
The tightening torque should be 0.15 N-m or less

« If the fiber head is mounted in places subject to vibrations
or shocks, use a screw-locking adhesive, etc.

» Mount each fiber head as given below.

<FT-Z8 / FT-WZ8 (Front sensing type)>

In case of tapping the mounting section

Sensing
direction

Nezd”™

N~
7.5 mm
0.295 in

Attached mounting screws

[M2 (length: 8 mm 0.315 in)]

M2X0.4 mm 0.016 in
tapped hole (depth: 7 mm 0.276 in or more)

In case of using attached screw and nut

Plain washer Sensing

7.5mm

4" 0.295in ‘_7
Attached mounting screws
[M2 (length: 8 mm 0.315 in)]

Mounting board thickness:
3.5 mm 0.138 in or less

Spring washer

<FT-Z8E / FT-WZ8E (Side sensing type)>
In case of tapping the mounting section

l \ w— Sensing

\ ) direction
530E ha
. in
R &

Attached mounting screws
[M2 (length: 10 mm 0.3%4 in)] L
M2 0.4 mm 0.016 in

tapped hole (depth: 7.5 mm 0.295 in or more)

In case of using attached screw and nut

Plain washer

Sensing
direction
SUNX)
FT-Z8E

Spring washer

Attached mounting screws
[M2 (length: 10 mm 0.394 in)]

Mounting board thickness:
4 mm 0.157 in or less

SUNX)
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<FT-Z8H / FT-WZ8H (Top sensing type)>
In case of tapping the mounting section

Sensing
— direction N~
B 3
\1 At
7 ) @ @
‘ 7.5 mm ‘
10295 inM—
Attached mounting screws
[M2 (length: 10 mm 0.394 in)]
M2 0.4 mm 0.016 in
tapped hole (depth: 7.5 mm 0.295 in or more)
In case of using attached screw and nut
Plain washer .
Sensing
direction
- 3

FT-Z8H

@UN 9

J 7.5 mm
—™0.295in

Attached mounting screws

[M2 (length: 10 mm 0.394 in)]

Mounting board thickness:
4 mm 0.157 in or less

M3 pan head screws
g‘/(Please arrange separately)
\3

Spring washer

Mounting FT-Z802Y

* Using M3 pan head
screws, the tightening
torque should be
0.3 N-m or less.

O

Mounting FD-WKZ1
<If not using the attached mounting brackets>

» Use M3 or less set screws (cup point), and affix the head
within 15 mm 0.591 in from the tip of the fiber head. Do
not exceed a torque of 0.3 N-m when tightening.

<If using the attached mounting brackets>

*The head can be affixed even without using the set
screws.

« If using the set screws, use M3 set screws (cup point) to
affix and do not exceed a torque of 0.05 N-m when
tightening.

Mounting FD-A15

+ Using M3 screws, the tightening torque should be 0.3 N-m
or less.

Mounting FD-H30-L32 / FD-H18-L31

» Using M3 screws, the tightening torque should be 3 N-m
or less.
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PRECAUTIONS FOR PROPER USE.

Fiber

Narrow beam type fiber mounting

- Take care that, since the aperture angle of this product is very
narrow, the beam may not be received depending upon the setting.
At the time of installation, determine a reference plane, as shown in
the figure below, and taking sufficient care against beam
misalignment or tilt, install the emitting and receiving fibers so that
they are parallel.

<FT-K8>

Emitter side Parallel Beam axis Receiver side

o E— O [ — | I — —-
Reference planes

~—— Pall
<FT-KV8 / FT-WKV8>

A Parallel ; : Beam axis

Reference
planes

Emitter side Receiver side
il §7] Beam
Refer- axis

hH Slrlacnees HHParallel h-H
[ ;,,,j m - Al

i) [ [
Thru-beam type wide beam fiber mounting

- Take care that, since the aperture angle of this product is
very narrow, the beam may not be received depending
upon the setting.

At the time of installation, determine a reference plane, as
shown in the figure below, and taking sufficient care
against beam misalignment or tilt, install the beam-
emitting and receiving fibers so that they are parallel.

= =
Parallel Beam axis

S )
|
\Parallel

©

«Install the fiber using M3

countersunk head screws.
The tightening torque should
be 0.3 N-m or less.
Further, when using the fiber
at places having intense
vibrations, use a screw-
locking adhesive, etc.

« If mineral oil or solvent containing mineral oil component
adheres to the sensing surface, the lens may be
deformed. Take sufficient care to handle them.

M3 countersunk head screws
(Please arrange separately.)

Method of fixing fiber cable

- If fixing the fiber cable in position, make sure that it is set in
a manner as shown below, so that no load is applied on the
fiber. (Excluding FT-H35-M2, FT-H35-M2S6, FD-H35-M2
and FD-H35-M2S6)

P-clip or similar Cord hold-down
O fastener x cllp etc.

“‘El“
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Connection with reflective coaxial type fiber

» With reflective coaxial type fiber, insert the center fiber
cable (single-core) into the beam-emitting inlet and the
outer fiber cable (multi-core) into the beam-receiving inlet.

FD-H35-M2 or FD-H20-M1 is marked ‘P’ on the beam-
emitting fiber cable and ‘D’ on the beam-receiving fiber cable.

FD-WG4, FD-WSG4 and FD-G4, FD-G6, FD-G6X are
composed of beam-emitting and beam-receiving fiber
cables that are different in diameter.

FD-G500, FD-EG1, FD-EG2, FD-EG3, FD-E22,
FD-H20-21 and FD-ENM1S1 are marked[P] on the
beam-emitting fiber cable. B -

eam-emlmng

part (single-core)
Beam-

receiving
= R g

Beam- CoaX|aI flber cable
emitting
part

Beam -receiving
part (multi-core)

Notes: 1) In case the fiber cables are not inserted to a position where they
stop, the sensing range reduces.
2) Before connecting fiber cables to the amplifier, mount the fiber
attachments on their ends.
Fiber cable bending radius
« If the fiber cable is bent at a smaller bending radius than allowable
bending radius, the sensing range decreases due to beam attenuation.

For a allowable bending radius of 25 mm (0.984 in)

0 Note: Please note that the 350 °C 662 °F
heat-resistant fibers, vacuum-
resistant and chemical-resistant
fibers cannot bend less than the
allowable bending radius.

Sensing range
~~attenuation ratio (%)

5 10 15 20 25
0.197 0.394 0.591 0.787 0.984
— Bending radius R (mm in) —

How to bend sleeve

- The bending radius must be R10 mm R0.394 in or more.
Please bend gradually using the fiber bender (FB-1) or a
round bar of $20 mm ¢0.787 in or more.

90° gaoqgn,m
394 In

or less . or more
p

=—10 mm
10 0.394 in

mm
0.394 in Do not bend this part.

Note: Do not bend the sleeve of side-view type, narrow beam type, narrow-
view type and ultra-small diameter type fiber.

Use of heat-resistant type fiber

+ Use by keeping 150 mm 5.906 in, or more, of the heat-
resistant fiber cable part at normal temperature.

High temperature / | Amplifier ambient
Low temperature | temperature (Note)

Thru-beam type fiber
or free-cut reflective | Heat-resistant
type fiber fiber cable part

Reflective type fiber

150 mm 5.906 in
or more

* Protect the amplifier from heat radiation or hot air.
*With the 350 °C 662 °F heat-resistant type fiber, the

surface of the fiber head or the spiral may be discolored
by heat. However, this does not affect its performance.
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PRECAUTIONS FOR PROPER USE.

FX-301

Fiber

Fiber attachments (FX-AT[)
Product outline

» When the beam-emitting and beam-receiving fiber cables are
inserted into the fiber sensor amplifier (FX-301/302/303/311
series etc.), the enclosed fiber attachment
(FX-AT2/AT3/AT4/AT5/AT6) facilitates insertion of the fiber
cables and reduces the possibility of incorrect fiber cable
insertion.

Cautions

* Take care that FX-AT2, FX-AT3, FX-AT4, FX-AT5 and FX-AT6
cannot be used with fiber sensor amplifiers having a pitch,
between the beam-emitting and the beam-receiving fiber
cables, other than 7 mm 0.276 in. In case of fiber sensor
amplifiers having a pitch other than 7 mm 0.276 in, please use
attachments FX-AT10 or FX-AT13. (accessory)

Component description

<FX-AT2>
Attachment for fixed-length fiber: orange

<FX-AT3>
Attachment for ¢2.2 mm ¢0.087 in fiber: clear
orange

<FX-AT4>
Attachment for ¢ 1 mm ¢0.039 in fiber: black

<FX-AT5>
Attachment for ¢1.3 mm ¢0.051 in fiber: gray

<FX-AT6>
Attachment for ¢1 mm / ¢1.3 mm ¢0.039 in /
#0.051 in mixed fiber

for 41 mm ¢0.039 in fiber: black,

for 1.3 mm ¢0.051 in fiber: gray)

#
»
»
»

<FX-AT10>
Attachment for g1 mm ¢0.039 in fiber: black

Holde)’w

This is enclosed by FX-AT4.

<FX-AT13>
Attachment for 1.3 mm ¢0.051 in fiber: gray

Holder % %‘M

This is enclosed by FX-ATS.

SUNX)
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Mounting

<FX-AT2>
(1 Mount the plug part of the fiber cables in FX-AT2, as shown

in the figure below. (The resin plug <>
has a groove to hold it in place.) %
(@ Connect the fiber cables, in \-%
condition (1), to the fiber sensor
amplifier.

<FX-AT3>

@ Confirm that the fiber lock button
of FX-AT3 is in unlock side.

@ Insert the fiber cables one by one,
in condition (. R

(3 After inserting, press down the fiber
lock button. The fiber cables are fixed
at the desired position. (In order to Fiber lock button
unlock the fiber cables, press the fiber
lock button towards unlock direction

from the opposite side.) For g2.2mm
0.087in

@ Insert the fiber cables into the i can
holes for $2.2 mm 40.087 in fiber fioer cables "

cables of the fiber cutter (FX-CT2)
from the direction shown in the
figure right.

(® Cut both fiber cables simultaneously. (At this time, place
the attachment without any gap against the fiber cutter.
The fiber cables will be cut at a position approx. 10.5 mm
0.413 in from the tip of the fiber cable.)

(® After cutting, connect the fiber cables to the fiber sensor
amplifier immediately.

<FX-AT4, FX-AT5, FX-AT6>
(@ Mount the holders on the gland lightly.
Notes: 1) If both long holders and short holders are enclosed with the
fiber, use the short holders.

2) In case of FX-AT6, match the colors of the holders and the
gland. The black color is for ¢1.0 mm $0.039 in fiber cable and
the gray color is for ¢ 1.3 mm ¢0.051 in fiber cable.

@ Insert the fiber cables into the holders, in condition (.

(® Tighten the holders to fix the fiber cables at the desired length.

@ Insert the fiber cables, in
condition (3), into the holes for
1.0 mm ¢0.039 inor $1.3 mm
¢0.051 in fiber cables of the fiber |, .-

cutter (FX-CT2) from direction
shown in the figure right. Gland |

> [
(5) Cut both fiber cables simultaneously. ¥ Z%’[fagmr Samm
(At this time, insert the attachment to 40.051 in fiber cables

a position at which it stops. The fiber

cables will be cut at a position approx. 0.5 mm 0.020 in from the holder.)
(® After cutting, insert the fiber cables to the fiber sensor

amplifier immediately.

<FX-AT10, FX-AT13>

(@ Thread the fiber cable through the  screw it clockwise
gland and holder separately, and :%%)::
screw the gland into the holder
clockwise.

@ Insert the fiber cables one by one
into the holes for 1.0 mm ¢0.039 in
or $1.3 mm 40.051 in fiber cable of
the fiber cutter (FX-CT2) from the
direction shown in the figure right. (At
this time, insert the attachment to a /
position at which it stops. The fibers
will be cut at a position approx. 0.5
mm 0.020 in from the holder.)

t (® Upward: unlock

‘ (® Downward: lock

For 41 mm
$0.039in
or ¢1.3mm
40.051in
fiber cables
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PRECAUTIONS FOR PROPER USE.

Fiber

Fiber cutter (FX-CT2)
« To cut the fiber cables, insert them from the direction shown below.
(Fiber cable insertion direction)

Free-cut fiber

without Free-cut fiber
FX-ATO ﬂ - with FX-ATCJ
attachment attachment

How to use fiber cutter (FX-CT2)

(@ Slide part ® of the fiber cutter fully upward till it stops.

@ Insert the fiber cables, mounted in the attachment, till
they stop.

Take care that there are separate fiber insertion cable

holes for ¢2.2 mm ¢0.087 in and ¢1.0 mm ¢0.039 in or

$1.3mm ¢0.051 in fiber cables.

® Slide part @& of the fiber cutter down to cut the fibers.

<O
3
2l
For ¢1 mm ¢0.039 in or
$1.3mm ¢0.051 in fiber cables

Notes: 1) The fiber cables should be cut in one stroke.

2) Once a fiber cable is cut off at a hole, do not use the hole again. If
used, it degrades the cut surface quality and the detectability may
deteriorate.

3) The blade cannot be replaced. Please purchase an additional fiber
cutter, if required.

4) Note that the sensing range may be reduced by up to 20 %
depending on the cut condition. Hence, decide the setting distance
by taking sufficient margin.

Seal type slit mask for FT-WA30/A30, FT-WA8/A8

*Two types of slit masks are enclosed. (one type for
FT-A30 and FT-WA30) Apply the enclosed slit mask when
detecting small objects or as measures not to saturate the
emitted light amount for short-range sensing.

However, the sensing range is reduced when the slit mask
is mounted.

As the slit mask is seal type, stick it by aligning the
projection of the slit mask with the upper portion of the
fiber head, as shown in the figure below.

Slit masks Mounting

<FT-A8, FT-WA8>
0.5 mm 12 mm 0.472n
0.0io in "%‘

4 T |
t
1mm
0.039 in‘ 12mm0.4721n
=

<FT-A30, FT-WA30>

0.5 mm
0.020 in} 32 mm 1.260 in

| |
A T
: |
Sensing range when mounting slit mask [with FX-301(P)]

FT-WA30/A30: 2,500 mm 98.425 in (LONG) / 1,000 mm 39.370 in
(STD) / 600 mm 23.622 in (FAST) / 200 mm 7.874 in

(S-D)
FT-WA8/A8: 400 mm 15.748 in (LONG) / 200 mm 7.874 in (STD) / 140 mm
5.512 in (FAST) / 70 mm 2.756 in (S-D) (0.5X 12 mm
0.020 X 0.472 in slit mask)
FT-WA8/A8: 800 mm 31.496 in (LONG) / 400 mm 15.748 in (STD) /
280 mm 11.024 in (FAST) / 140 mm 5.512 in (S-D)
(1X12 mm 0.039 X 0.472 in slit mask)
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Vacuum type fiber

Configuration

((\y

Vacuum chamber Atmosphere

—f]

Atmospheric
side fiber cables

Vacuum type
fiber cables

Chamber wall or
flange

Photo-terminals

Leakage: 1.33 X 10-10 Pa-m3/sec. [He] or less

Mounting

@ Make two holes on the vac- Chamber wall
uum tank wall (chamber

or flange
wall or flange). %J

Note: The hole diameter must be from  Holes <

5.5t0 ¢6.0 mm

$5.5t0 $6.0 mm ¢0.217 to o AT AT
#0.236 in. ////‘ ’ o7 "

(@ Mount the FV-BR1 photo-terminal on the vacuum tank
wall.

Notes: 1) The attached O-ring must be mounted.
2) The O-ring must be used at the atmospheric side.
3) The tightening torque should be 0.58 N'm or less.

Atmosphere
% t O-ring O-ring

® Mount the FT-J6 atmospheric side fibers on the
atmospheric side of the FV-BR1 photo-terminals.

Notes: 1) The fixing nuts must be tightened securely. If not, the sensing
range may decrease.
2) The tightening torque should be 0.58 N-m or less.

[]
) &millifim—
L]
Clearance

(® Mount the vacuum type fibers on the vacuum side of the
FV-BR1 photo-terminals.
Notes: 1) The fixings rings of the vacuum type fibers must be tightened
securely. If not, the sensing range may decrease.
2) The tightening torque should be 0.58 N-m or less.

Vacuum chamber

(® Fix the fiber head of the vacuum type fiber.

Note: The maximum tightening torque should be as given below.

Tightening torque

M2.6 0.29 N-m

M4

M6 0.58 N-m ‘ /
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PRECAUTIONS FOR PROPER USE.

FX-301

Fiber

FT-L8Y/V8Y chemical-resistant type fiber

+ Do not use it in the following chemicals:
Dissolved alkali metals (Natrium, Potassium or Lithium),
Fluorine gas (F2), CIF3, OF2 (including gaseous state).

+ The beam axis mark is indicated on the side-view fiber.
Perform the beam alignment with the beam axis marks, on
the receiver and the emitter, facing each other.

Beam axis marks

Mounting

+Use a commercial Fluorine resin
joint to mount the fiber.

» The bending radius of the protective
jacket should be R30 mm 1.181 in
or more. It will be damaged under
the value.

«The bending radius of the bear
fiber should be R25 mm R0.984 in
or more. The sensing range will be
shortened under the value.

- Do not subject the fiber under tension.

« Although the chemical-resistant type fiber is rated for use
up to +115 °C + 239 °F, place 100 mm 3.937 in or more
of the fiber in the normal temperature area to protect the
amplifier.

Eé%\t‘tgrwgggﬁlrree /‘ ‘ »Amplifier ambient temperature
| |

Fluorine resin joint

o
|

100 mm 3.937 in
or more
FD-F8Y liquid level sensing fiber
Mounting

* Use a commercially available fluorine resin joint, etc., to
install FD-F8Y.

Fluorine resin joint

5

Cautions

« Take care that unclear liquid may not be sensed stably.

» Take care that the tube may stretch by maximum 2 % of
the total length if it is used at a high temperature.

* Do not scratch the fiber jacket while cutting the fluorine
resin tube.

SUNX)

08/2005

105



FX-301

PRECAUTIONS FOR PROPER USE.

Fiber

FD-F4(] and FD-F9[] liquid level sensing fiber
Mounting

» Mount the fiber head on a pipe with the attached tying
bands and anti-slip tubes as shown in the figure below.
Make sure that the release lever is retracted (position as in
the fig.) before mounting.

Fasten two tying bands, as shown, and cut off the excess
portions.

IH' Upper

/@ﬁ.l.“\3 side

, 3

e VAR

@ -
o

Z s side

2432 mm

Release lever $0.126in

mounting holes

« If other tying bands are to be used, the dimension @& shown
in the figure below should be 2.5 mm 0.098 in or less.

®

* In case of mounting using the two mounting holes, use M3
screws, plain washers, and spring washers.
The tightening torque should be 0.5 N-m or less.
(Please arrange the M3 screws, plain washers, and)
spring washers separately.

* In case of mounting on the pipe with tying bands, the fiber
position can be easily adjusted.

Adjustment

(@ Unlock the release lever
(in the direction of the
arrow).

@ Press the movable
center holders forward
to loosen the tying
bands and adjust the
position.

Position
adjustable

=\{|/
0\

(® Lock the release lever
to its original place.

Release lever

Notes: 1) Whenever the mounting position is changed, adjust the sensitivity again.
2) The lever mechanism must be used only to adjust the position, and
not for tightening the tying bands. If tying bands are tightened while
the lever is open, and then the lever is locked, the fiber may be
damaged.

106

SUNX)

Cautions

» Liquid in a pipe which is not transparent cannot be sensed
correctly.

» Unclear or viscous liquid may not be sensed.

« Fit the fiber head to the pipe securely, otherwise the
operation may be erroneous.

» Take care that no dew condenses on the pipe’s sensing
surface or the pipe’s inside wall and no bubble attaches on
the pipe’s inside wall, since it can affect the operation.

* Neither the FD-F4[] or the FD-F9[] is waterproof or
chemical-resistant. Installation should be avoided at any
place where it could come in direct contact with water or
chemicals.

» Do not apply excessive tensile force to the fiber cable.

Cautions for FX-MR2 zoom lens usage

»The spot diameter and the sensing range are adjustable
by the screw-in depth as follows.

2E: R ‘

= $2.0 $0.079 approx.

£ 40

E1575 B Cy

2 30 0,059 approx. A

81,181 / 47 approx.

3 5 40 pprox 4c \/

©0.787 | $0.7 40.028 approx. \Z L

8 10 b a: Screw-in depth

£0.394 The figures in the graph b:25—-a

2 are spot diameters (mm in). e .

I T T T L: Distance to focal point
8 10 12 14

0.315 0.394 0.472 0551 #c: Spot diameter

— Screw-in depth a (mm in) —

» After FX-MR2 is set on the fiber
head at the desired depth, tighten
the attached nut securely.

+ To mount FX-MR2 with a set screw, 5 et screw
use a M3 set screw (cup point). The  (cuppoint) |
tightening torque should be 0.29
N-m or less.

Do not tighten
on this part

Caution for FX-MR3, FX-MR6 finest spot lens usage

» Screw FX-MR3, FX-MR®6 on the fiber head until the fiber is
fully inserted.
The tightening torque should be 0.29 N-m or less.
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PRECAUTIONS FOR PROPER USE.

FX-301

Fiber

Cautions for FX-MRS5 side-view zoom lens usage
- The spot diameter and the sensing range are adjustable
by the screw-in depth as follows.

T
510

W
=S

#1.2 $0.047 approx M52 5 40,098
f ApProx.

7408 ! :
1¢0.031 approx, ¢1,9 0 0‘39 approx.
.6 $0.024 .
ﬁg:gmw 6 ¢ approx._|
approx. | The figures in the graph .
‘ are spot diameters (mm in). i a: Screw-in depth
} f f f b:25-a
8 10 12 14 4 ; .
0.315 0.394 0472 0,551 ~ll=¢c ';: D'SStaTzf to ftocal point
c: Spot diameter

— Screw-in depth a (mm in) —

- After FX-MR5 is set on the fiber
head at the desired depth, tighten
the attached nut NT-FX-MR5
securely.

n

w
B
i~

=)

— Distance to focal point L (mm in) —
S
3

o

Attached nut

- The tightening torque should be 0.5 N-m or less when
tightening FX-MR5 with a screw.

Fitting protective tube
«The threaded head free-cut fiber can be fitted with a
protective tube.
Fitting
@ Insert the fiber cable into the protective tube from the
sleeve side.

= — v, v

(@ Turn the fiber head to screw it on the inner thread of the
sleeve.
Mounting

- The maximum tightening torque should be as given below.

Set screw (cup point) g,looalf—gtmg

M3 or less

(Note)
30 mm 1.181in
or more

<Threaded part>
Tightening torque:
0.58 N-m or less

<Sleeve part>
Tightening torque:
0.58 N-m or less

Note: The fiber cable must be longer than the protective tube by 30 mm
1.181 in or more to connect it to the amplifier. Make sure to measure

the length required before cutting.

SUNX)

Others
» Keep the fiber head surface
intact. If it is scratched or
» Do not expose the fiber cable o
to any organic solvents. _
Excluding chemical- ) ggﬁgglshﬁm‘r‘sem
resistant type fiber T
deteriorates the sensing.
 Ensure that any strong extraneous light is not incident on
* Take care that the sensor is not directly exposed to
fluorescent light from a rapid-
* Since the sensing portion of the wide beam or narrow
beam fiber is concave shaped, take care that dust or dirt

« Do not use the fiber at places having intense vibrations, as
this can cause malfunction.
spoiled, the detectability will :%
deteriorate.

» Do not use the fiber head in places where it may come in
direct contact with water. A water drop on the fiber head
the receiving face of the fiber head.

+ Do not apply excessive tensile force to the fiber cable.
starter lamp or a high frequency Y
lighting device, as it may affect the g 5y Fluorescent
sensing performance. famp
does not collect on it.

In case it does collect, wipe it with a dry soft cloth.
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FX-301

DIMENSIONS (Unit: mm in)

FX-301[] "
FX-301 P Amplifier
48.2 12
1.898 0472
6.3
1.035 07
o.s?ég t \ﬁzdgg 0.628

Operation indicator (Orange)

Stability indicator (Green)
Digital display (Red)

\MODE key

Jog switch

Sub cable (Optional)

L

R o

—

[—

14
0.551

)
$340.118 cable 10

2.9
0.114

i 7
~o.276 ‘*
008

10
0.394
13.6
0.535

|a— —-

)

|
L

0.118

» Length (L)

—F

0.3947]
0.236

5

.
0.283

Model No. | Length (mm in)
CN-71-C1| 1,000 39.370
CN-71-C2 2,000 78.740
CN-71-C5 5,000 196.850

End plate (Optional)

M3 (length 18 mm 0.709 in) pan head screws

0118

!

24.7
0.972

+‘ ’«0 220 M3 square nut

STAVA

& .
€ 3
3
—| j————64.52.539————
»‘013(9)4‘* o118 ‘ C_orgmunication 4*123-984—> 0-118
B . window Ry
eﬁq‘}‘g?ng | 0.276
é \% !
5 E*
10.5
m- 9276 | 0.413
receiving 0.276 E—
part T
3 w 3.95
0.118_| 13.5 36.5 0.156
0.531 1.437 Suitable for 35 mm 1.378 in width DIN rail
ya! i Fﬁ‘@m\%
\ 0 LAV
CN-73-C1 CN-73-C2 . . CN-71-C1 CN-71-C2
CN-73-C5 Main cable (Optional) 71
— |
T SN
a1
) $3¢0.118 cable o 394
~0.551 o9 % o 236
0.114
-
7
‘ L o278 ‘+ 0418 -+
265 0. 008 10 72
0.104 0394 1] 0.283
-8
) « Length (L)
Model No. [ Length (mm in)
CN-73-C1 1,000 39.370
CN-73-C2 | 2,000 78.740
CN-73-C5 | 5,000 196.850
MS-DIN-2 Amplifier mounting bracket (Optional) MS-DIN-E
. 216
0.850 275
52 16 _, ) 0.108
* 0.505 0.630 o?wés ! ‘
T o f ﬁbﬁ%\
ﬂﬁw P 500 00
v e - S
0.126 35 0.205
0.4 -2 1378
0.016 ¢1.8 || 0079 2 .
1 007 i 0079771
75 1 T
0.295 4.20.165 ﬁ} | @lﬁ t¢1 !!Ij
} } o t0.039
2-43.2 /
¢(?126 holes, <7&%:;4’
Material: Cold rolled carbon steel (SPCC) Material: Polycarbonate
(Uni-chrome plated)
SUNX)
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FX-301

DIMENSIONS (Unit: mm in)

Thru-beam type fibers ﬁﬂ@@lﬂm—» "W@@H
FT-FM10L Free-cut m FT-SFM2L

28 _ .. 16 __ 10,000 |
0.906 TO 630 393.700

*‘0%5*

8, 2,000
0.315 (20) 78.740

- |©0.787) [

] Qo I I 14y
$7 N\ $45 $2.2 $2.2
$0.276\¢0.177 \¢0.087 42 $0.079 \M
Opposing faces 19 0.748, thickness 3.5 0.138 lens (¢3) (90.118)

Model No. tube (PVC)
Toothed lock washer ¢23 ¢0.906

$10 $0.394
lens

$2.5 $0.098 [Stainless steel (SUS)]

FI88 Ereoon QDD FTNBS B3 Frecu
20 2,000
3 12 2,000 5 0.787 78.740
3.5 — 17
. 0.118 ‘ [‘cqz% e, 18740
(0.787)

i i 3

p 422 $1.5 $0.059 =
44) (#0.157) Model No. tube (PVC) \ % 0.087 fiber core X 1
Opposing faces 7 0.276,

thickness 2.4 0.094

Toothed lock washer ¢8.5 ¢#0.335

lk
$1.5 $0.059%¢"
fiber core X 1

$4 $2.2
$0.157 $0.087
Opposing faces 7 0.276, thickness 2.4 0.094
Toothed lock washer ¢8.5 ¢0.335

FRFM2 B3 Free-cut it FxcATS FrFM2Ss [ Frec-out CETD

35 L . 903543 | 12 2,000 |
35 12 2000 | 0.138 (FT-FM2S4: 40 1.575) 0472 78.740
0138  0.1187 "] [F0472 78.740 | ft,'g’r‘{é?r?'i 5
) 0.394f rangeg lo.304f [ 8197
(@) Screw S 1 | I 1
$1 $0.039 X\ tightening face $2.2 $1.48 40.058 $2.5 X #22
fiber core X 1 M2.6 X 0.45 Opposing faces 7 0.276, #0.087 #1 40039 \\ [Stainless steel (SUS)]~ $0.098 \ Opposing faces 7 0.276,\2 0-087
0.018 thickness 2.4 0.094 fiber core X 1\\ Screw M4 X 0.7 thickness 2.4 0.094
tightening face 0.028
M4 X 0.7 Toothed lock washer ¢8.5 #0.335
0.028

Toothed lock washer ¢8.5 #0.335

FR-T80 B3 Frec-cut TETD FRSFM2 3 Froo-cut TEZD
2.7 25_,,, 10 2,000 | 8 | 2,000
0.106  0.098 0.394]" (20) 78.740 315" 20) 78.740
| | 0787 (0.787)]
— 1 T I 3
o $1.3 $1 $0.039 20
M2.6 X 0.45 0.018 ($#3.2) ($0.126) Model No. tube (PVC;\ 0.051 fiber core X 1\ \(¢3)wo 118) Model No. tube (PVC) \ZO 087
M3 X 0.5 0.020 Opposing faces 5.5 0.217,
#1$0.039 | \ [Stainless steel (SUS)] thickness 1.8 0.071
fiber core X 1
Screw

$2.5 $0.098 [Stainless steel (SUS)]
Toothed lock washer ¢6.5 ¢0.256
tightening face

FT-N8 Free-cut FT-NFM2 Free-cut X" With FX-AT4 g
20 2,000
35 0.787 78.740 o e 27 5 10 2,000 |
0138 15 0.106 0.197 0.394 78.740
- 0.591
Ol T 2L ¢2
Screw 4 20 $0.079 1 40.039
#140.039 tightening face ¢0 157 ¢% 087 Opposing faces 5.5 0.21 M
fiber core X1 2 M3 X 0.5 0.020 thickness 1.8 0.071
M4 X 0.7 0.028 Opposing faces 7 0.276, $0.5 $0.020
thickness 2.4 0.094 fiber core X 1 Screw tightening face Toothed lock washer ¢6.5 ¢0.256
Toothed lock washer $8.5 #0.335
FT-NFM2S
FENEMESs ERfecock  OIEER> [ FESNFMZ2 Ereccs  (IEED
27 90 3.543 .10 2,000
0.106 | (FT-NFM2S4: 40 1.575) [ 0.394 78.740 8 2,000 |
Allowable 5 o315 20) 78.740
—= [+bending .
0.394‘ nge *‘0.394T 0.197 (07877

$0.88 ¢0.035 $2
[Stainless steel (SUS)] /" ¢ 0.079/

$0.5 $0.020

Screw
fiber core X 1

> ) M3 X 0.5
tightening face 0.020

X 41 $0.5 $0.02 f $1
40.039 fiber core X 1 (42) (£0.079) Model No. tube (PVC)\\¢0.039
Opposing faces 5.5 0.217,
thickness 1.8 0.071

$1.5 $0.059 [Stainless steel (SUS)]
\Toothed lock washer¢6.5 ¢0.256

SUNX)
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FX-301

DIMENSIONS (Unit: mm in)

Thru-beam type fibers FM@@MM—» mu@@ﬂh

FFRB0 I Frec-cut D
ARY ]
¢2 7 N\ $2.2 $0.087
0.106 (#3.2) (40.126) Model No. tube (PVC)
Toothed lock RO 197 2000
washer AN 2 y
485 $0.335 5 20 78.740 ‘

$1.240.047 0-197 7874

[Stainless
steel (sUS)] ° %47

110.433

1 ¢ = =i

?* 20 -
0.787

M4 X 0.7
0.028

47
30.118

Screw tightening face

M2.6 X 0.45 0.018

Opposing
faces 7 0.276, 3.2

Screw tightening face
thickness 2.4 0.094 0.126 rew tig ing

$1 $0.039
fiber core X 1

FT-V22

Screw tightening range)
1,000

20
" 0.7877 7 39.370 195
0.6 - 0'76?0
5 H O 787 ‘ = 0304 [~
) —

~|~0.024
£ T\qsz 5) (40.098) Model No. tube (PVC) \ ¢1.5
;gsg;‘%ag‘m #2 $0.079 [Stainless steel (SUS)] ¥ 2059

¢1 $0.039 [Stainless steel (SUS)]

$4.33
40170 (PA)

FEWA30 B3 Froc-cu D
5 Sensing face (3 X 32) (0.118 X 1.260), lens
0.197
2,000
! | 78740 "
K" T o0
t Be‘am axis \_$0.087 View A
65 2.559 4 Multi-core fiber
— (19) ‘ 0.157 $0.075 40.003 X 151
(0.748) ‘ '
A )
20 Ogg _ «A
0.787 3 T
M S RAR0 157 & 520205 7.30.287 -
‘ 12 45 2-$3.2 $0.126, $6 ¢0.236 |
0472 1.772 " countersinking (on both sides) /1 #0.039
FRWZ8H | E3reccn  (IIGED

2.5 Beam axis 2,000

0.098 *3‘0.1‘18 412101'47*21 (20) 78.740
[~ 0.433 —
1_L : \ o] F—(0.787)

FT-V10 Free-cut

Details of screw (Screw tightening range)
tightening range 25 2,000
0.984%5 78.740

3 — f—
012 0.472
(20) .,
07877

B i — 1 I 21

3.7 Sensing part (¢4) (£0.157) $2.2
0.146 \Beam axis \ (42.5) (¢ 0.098) \ Model No. tube (PVC) $0.087

FT-SFM2SV2 Free-cut X" With FX-AT3 2
(Screw tightening range)
. 20 15 2,000
0.787 0.591 78.740

Sensing part
($1.1)(40.043)

422
$0.087
(43) (#0.118) Model No. tube (PVC)

$2.5 ¢0.098 [Stainless steel (SUS)]
$1.5 ¢0.059 [Stainless steel (SUS)]

(Screw tightening range)

FT-V41

10_.. 15 X
0.392"70.59] 78.740
6»‘« 107 L @0

(0. 787

($3) ($0.118) \—‘POO”
Sensing part Model No. tube (PVC)
(£0.55)($0.022) $2.5 $0.098 [Stainless steel (SUS)]

41 ¢0.039 [Stainless steel (SUS)]

78.740
(=i

0.165 &=
f Sensin face (22X 11) '\ View A
o 087 X 0.433), lens ¢° &7 &1

®) 1 B6a 40.157 g 200
(0. %15} Beam axis| [5-2 O 205 0'157
95
012351 0.374 f

R4 R0.157 2-43.2 $0.126, $6 $0.236
2-R4 RO.15 countersinking (on both sides)

Screw tightening face

FT-WAS8 Free-cut

2,000
4.22 :

suma

¢ « A Multi-core fiber
$0.075 40.003 X 151

4l 19 ]

157 0.748

FT-WZS8E Free-cut
25 2,000
0.098 3 120472 20) 78.740 ‘

L M0 *—(0.787)—*

- O SN <A

350.138[ 13 X $1.3 $0.051
a 222 40.087\ (#23) (#0.098)
$22 ¢ Model No. tube (PVC) View A

#1 $0.039

LY

Q)
St

Light f
reflector 2 0.079
5.50.217— r*
1.75 |1 75
0.069

Beam axis

Multi-core fiber
$0.075 $0.003 X 151

0.295 )
Lens Beam axis

i

2!
2,000
[+~ 0.984 78.740
12 [ Screw tightening range

A AL LLCLLL - R LS L4

} T «A

8 7— «A
. 350.138 3 :
0315 & ¢ (¢2'5)(¢0098)K¢1.3 $0.051
f . - \Model No. tube (PVC)
20079 2-42.2 $0.087 41
1.75 75 $0.039
Beam axis®089 | 10295
Lens Multi-core fiber
$0.075 $0.003 X 151
FIWZ8  EFeoon  (IIEEGD
20 12 2,000 ‘
. 112* w  ooa7 ’*o a7z @0)  78.740
: Ly R rﬁ(o 787)—-1
8:5 [ -~ S =— =2——— RV
0.335 f1 3.90.154 } P Beam axis\  (42.5) ($0.098) 1.3 $0.051
t/4 | Model No. ube (PVC) Viow A
1.75 0.069 j 75 SRR FILEREE
B 0.295
Light 05, .05 Multi-core fiber
reflector 0.020 11 0.020 $0.075 $0.003 X 151
Beam axis 0.433
1B 3¢ )

Note: The emiter and receiver are symmetric.
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20 i
(578)7J $2.2 $0.087

(#4) (#0.157) Model No. tube (PVC)

0.039

Holder

End bracket . )
[Stainless steel (SUS)] Multi-core fiber

$0.075 X $0.003 151




DIMENSIONS (Unit: mm in)

FX-301

Thru-beam type fibers ﬁﬂ@@lﬂm—» M@@H
FR-wssL a=D

Free-cut

. 8 2,000
#2 40079 0315 7874
fens L@
(0.079)
«A
2.2 $0.087 -
\¢3 #0.118 [Stainless steel (SUS)M
#1 $0.039
Multi-core fiber
$0.075 ¢0.003 X 151
FEWS3 B3 Froc-cut R it Fx-AT3 3

Details of sensiqg part

15 2,000
78.74 ‘

\ 2.2 ¢0087

(¢3 2) (¢0.126) Model No. tube (PVC)

$0.039

Multi-core fiber
$0.075 $0.003 X 151

$3 #0.118 [Stainless steel (SUS)]

FLE Free-cut ) With FX-AT3 2
Details of
sensing part 15 2,000
405 2.7, 0,591 78.74
40.020 0106 ~oas~
M3X 0.5/ 3 40.118 \$2.2 $0.087
Multi-core fiber 0.020 $3¢ ¢ ¢

Opposing faces 5.5 0.217 thickness1.8 0.071
Toothed lock washer ¢6.5 ¢0.256
Screw tightening face

$0.05 0002 X 151

FT-Wv42 Free-cut

2,000 |

ke 78.74
o 039 [k H(o 787" ‘

«A
\ 41 40,089

($2.5) (¢0.098) goiozo

Model No. tube (PVC)
Multi-core fiber
$0.05 $0.0020 X 151

$2 $0.079 [Stainless steel (SUS)]
Beam axis \¢1 #0.039 [Stainless steel (SUS)]

-

FT-Z8E Free1-cut

.039 2,000
257 [ o 118 [ : ‘
0.098 0. 433 78.74
L2 0.1318

8 ¥ W = == <A
0.315 $1.25 -
Hel \ie
20.079 teamj 2-42.2 $0.087 holes @
axis
1.75 7.5 "
0.069 5 505 $0.25 $0.010 fiber core X7
Beam axis/
FT-P80 Free-cut
3.5
0.138
. 2,000
Details of — 7874

sensing part

0118”‘ FJM

M2.6 X 0.45
0.018

(20)
(0.787)™

1
(¢4) (#0.157) Model No. tube (PVC%
M4X0.7

0.008 Opposing faces 7 0.276, thickness 2.4 0.094
Screw tightening face \ Toothed lock washer 8.5 $0.335

$0.265 ¢0.01
fiber core X 16

SUNX)
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FIWE Breoor  (IEED
Details of 35 _ 15 2,000
0138 4 0501 78.74
0.1187 [ [0 787y

#1
$0.039
Multi-core fiber
$0.075 $0.003 X 151

ijm i 1y
% N\ 422
M2.6 XOOO‘W‘g $0.087
(¢4) ($0.157) Model No. tube (PVC)

M4 g<002; Opposing faces 7 0.276, thickness 2.4 0.094

JToothed lock washer ¢8.5 $0.335

Screw tightening face

FT-WS8 Free-cut Y With FX-AT3 2
Details of i
etalls of sensing part n 21000
$0.039 0.315 78.74

()
(0.118)

4

$2.5 $0.098 [Stainless steel (SUS)]

RN
o
onN

Multi-core fiber
$0.075 $0.003 X 151

FREWSA R Free-cu X i Fx AT
Details of 8 2.000 ‘
s:nsing part 0.315™1 3) 78.74
f oo ‘ (0:118) ‘

$1.5 $0.059 [Stainless steel (SUS)]\ ¢1 40.039

Multi-core fiber
$0.05 $0.0020 X 151

FT-Z8H

Free-cut

0 039 2,000
W [«0”8 [‘0433 78.74 ‘
0.098
0 138
B «A
eam aXIS 1.25
@ ‘ K \20.049 VlewA

2-$2.2 $0.087 holes

010'69* 072'35 $0.25 $0.01 fiber core X

|
Free-cut
1

30. 118 Beam _0.039 2,000 )
axis 0. 433 78.74
o 087
154
n 1
0.335 -
240 owi

FT-Z8

«A

$1.25
\ 5355

1_75j L7 5J 2-42.2 $0.087 holes
0.069 0.295
X X Beam axis $0.25 ¢0.010 fiber core X 7
Note: The emitter and receiver kd
are symmetric. % )
FF-PE0. R Frec-cu X it Fx-AT5 3
Details of
r 3 2,000
sensing part tlghtenlng 0. 118" Tc%z ‘ (20) 78.74
L AR 0.787)

\ $1.25 $0.049

(#4) (#0.157) Model No. tube (PVC)

$0.25 40.010 M26><045

fiber core X7 Opposing faces 7 0.276, thickness 2.4 0.094

Toothed lock washer ¢8.5 ¢0.335




FX-301

DIMENSIONS (Unit: mm in)

Thru-beam type fibers FM@@MM—» mu@@ﬂh

FRPA0 o (IEED
: 27 10 2,000
Details of 0.106 ~o.394 78.740
sensing part | (20)
Flozen]
M3 X 0.50.020 10 108 \¢1
A \(¢3.2) ($0.126) Model No. tube (PVO)N, 0,039
teel i i
$0.25 40010 steel (SUS)] Opposing faces 5.5 0.217, thickness 1.8 0.071
fiber core X 4 Screw tightening face Toothed lock washer ¢6.5 #0.256

6 500
0.236 19.685 195

. |30.118 (Set screw tightening range) 0.768 |
—(20) (0.787 10 0.394 [~

" F-20) (0.787)—~ *1 |
2.2

1 $0.039 40.7 $2.

[%taiﬁ\less $0.028 \ ¢0.087

steel (SUS)]

(41.4) ($0.055) Model
No. tube (PVC)

Details of

$4.33 $0.170 (PA)
$0.265 40.010 fiber core X 1

part

FFAS B3 Freecul TEZD
2,000
J; ! 78.740
==
f ‘ Sensmgxace (2.2 11) \$2.2 $0.087
4.2 0.087 X0 433 , lens
0.165
(8) 1 063 0 157 4
© 315 Beam axis| (520205 0.157
95
i f

0.157 0.748

FT-AFM2E Free-cut
— \((113[333 "7

Array fiber core

?

2-$3.2 40.126, $6 $0.236
countersinking (on both sides)

($0.265 $0.010 X 16)

1] 5.25 3.2) (40.126) protective tube (polyolefin
J [:5 o5, (¢3.2) p (polyolefin)

5 0.039
— 2,000
| [ro.1e7 78.740
t +
15 7 1
0.591 = o0
3-M3X 0.5 0.020 +— f $0.087

thru-hole threads

FT-KV8

Details of screw

tightening range 25

Free-cut

! 8
25 25 (6.
=0.098 0.098 (0.256) 0-315

(Screw tightening range)

2,000

09847

78.740

I 1R

4 le—
$0.157 3| T 0. 2.
0.118 | (20
/\< r (o(.78)7)*1
\

3. USensmg part
0.146 \Beam axis \(#2.5) (¢ 0.09

]
$2.2
$0.087

(PVC)

8\(¢4) ($0.157) Model No. tube

FT-E12

5 10

500 |

$0.25 40.010 0197
[Stainless steel (SUS)]

394
(20)

[
T‘?o 787)

19.685

$0.125 $0.005 \ 43 #0.118
fiber core X 1

\ ¢1.2 $0.047

$4.33 $0.170 (PA)
($3.2) ($0.126) Model No. tube (PVC)

112

SUNX)

Details of .y 10, 1,000
sensing part 0.394 39.370 19.5
$0.25 ¢0.010 "0.768 ]
fiber core X 4 (20) 10
(0. 787 ~10.394[
® sE—
$2.2 $0.087

$1.5 $0.059
[Stainless
steel (SUS)]

w $4.33 $0.17 (PA)

) (#0.079) Model No. tube (PVC)

N

FT-A30 Free-cut X" With FX-AT3 g
Sensing face (3X32)
(0.118 X 1.260), lens 2,000
5o %1 — " : ! 78.740 \
. % : : :
: : N 422
Beam axis $0.087
ﬂ‘ (19) (= 2.559 ‘ 770157 730087
(0.748) 5.20.205 |
| T =
20 15
0.787 0830 f
2.R4 RO.157 2-43.2 </{0126, $6 ¢O.2$6
0 472 451772 countersinking (on both sides)
FT-AFM2 Free-cut X" With FX-AT3 g
1 15 2,000
37 [To97 [70.591 78.740
0 (339 ‘ ‘ ($3.2)(40.126) protective tube (polyolefin)
T t
: 15 @ —
5.25 0-391 o é 10)(0.3%4] 4 $2.2
0.207 4 4 l 7 1fo $0.087
Array fiber core 8 |25 2.5
($0.265 £0.010X 16) 035 0.098  y'Ggg 0394

FT-K8

20

¥
01878
0.

Free-cut

3-M3 X 0.5 0.020 thru-hole threads

(Screw tightening range)

2,000
78.740

318" 20)

(0.787)

L

Sensing part
($2.2) ($0.087)

422
(¢4) ($0.157) Model No. tube (PVC) \ ¢0.087
¢3 7 $0.146 [Stainless steel (SUS)]

$3.5 $0.138 (Polycarbonate)

FT-KV1 Free-cut X" With FX-AT4 g
T
Prism # ¢
. Base installation surface
Beam axis
2,000 )
15 13 2 . 0.787 78.740
0.059 0.051 0-079 (20)
B —1-(0.5)(0.020)
% ¢ m?iim r (0.5)( ~ (0.787) "
naxis, —_— i
T ? Sensing part $1 $0.039
1 -1.70067 \($1)($0.039) ($2) (40.079) Model No. tube (PVC)
- r=20.079
5 10 1,000 ‘
$0.4 $0.016 0.197 10.397 39.370 19.5
‘Stainless steel (SUS)] N \627%%\4 0768 | 49
ha| 0.394
T ]

$0.25 $0.010
fiber core X 1

\$3 40.118

\ $1.2 $0.047

$4.33 $0.170 (PA)
(#3.2) (40.126) Model No. tube (PVC)
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DIMENSIONS (Unit: mm in)

FX-301

Thru-beam type fibers Fﬂ@@ﬂm—» "W@@H

FT-P81X

1,000
39.370 4 195
$8.1 0.185 ] [0.768
$0.122 — |10
0.394

oo —
-

$2.2 $0.087
Resin plug
(PA)

4
Liner + braid tupe  #0.157 [ 4433
[Stainless steel (SUS304)]

Opposing faces 7 0.276,
thickness 2.4 0.094

Toothed lock washerg8.5 ¢0.335

Fastening bracket
[Brass (Nickel plated)]

M4 X 0.7 0.028

Details of sensing part

$0.265 40.010 fiber core X 16

FT-H20W-MH1
FT-H20W-M2

2,000 78.740
0.787 " (FT-H20W-M1:1,000 39.370) ™
Heart & cold-resistant Ordinary temperature

‘s@m@\ﬁ __ 4 _specifications
o« 19.5
35 28 1.6 5.906 | 0.768
#0. 40.063 10
ﬁO 394

Toothed lock

M2.6 X 0.45 0.018 washerg8.5 ¢0.335 $4.33 ¢o_17f) (PA)

3_ 27 2,000
0.118 1.063 Heart & cold-esistant 78.74
spﬂﬂcgljolsﬂi quiﬂgfyiemperature specifications
17 150 35
0.669 5.906 1 .3782o
N o787
o o O K2043044/01

$2.9 $0.114
[Stainless steel (SUS)]

$4 $0.157 [Stainless steel (SUS)]

$1.2 $0.047 fiber

core bundle X 1 Toothed lock washer¢8.5 ¢0.335 [Stainless steel (SUS)]

60 27 2,000
2.362 1.063 Heart & cold-resistant 78.740
Spﬁ“iﬁat‘ﬂ'ﬁ, Ordinary / temperature specifications
$1.2 40.047 fiber| 5__, | 17 _ 150 35
core bundle X1 {0,197 0.669 5.906 1.37820
AN\ F—o.787
lQ@/J — {17 T (203

$2.9 40.114
[Stainless steel (SUS)]

$4 $0.157 [Stainless steel (SUS)]
Opposing faces 7 0.276, thickness 2.4 0.094 [Stainless steel (SUS)]

$2.1 40.083 [Stainless steel (SUS)]
43 40.118 [Stainless steel (SUS)]

(Transparent)

M4 X 0.7 0.028
[Stainless steel (SUS)] Toothed lock washer¢8.5 ¢0.335 [Stainless steel (SUS)]
20
30.118 — 37
0.787 Heart & cold-resistant 1,000.39.370
specifications Ordinary temperature specifications
35 12 D I 150 35
0138 0472 5.906 157850 |
fo!/e} ‘ 0.787
) T |

[T
2.2
\¢2.9 $0.114 (Silicone) \ $0.087

4 $0.157 [Stainless steel (SUS)] Insulation tube
Screw tightening face

#1.1 $0.043 fiber|
core bundle X 1

Protective tube (PTFE)
Opposing faces 7 0.276, thickness 2.4 0.094

FT-H13-FM2 Free-cut L With FX-AT3 4

$0.8 $0.031 fiber M4 X0.7 0.028
core bundle X 1

a5 3 13, 2,000
o |- 0.118 0512 78.740
12
0472

$1.5 $0.059
fiber core X 1

$2.2 $0.087

(Fluorine resin)
Opposing faces 7 0.276, thickness 2.4 0.094
Toothed lock washer¢8.5 ¢0.335

M4 X 0.7 0.028
Screw tightening face

FELBY  EA Frec-cut R it FxcAT S
2,000
1,500 78.704 500
59.055 19.685
. (25) _ (Allowable cutting range)
(0.984) ‘
O \ N s—

472
ig:gw \ #0.087

(44) ($0.157) protective tube
(Fluorine resin)

FT-6V
3 17
0.118 [‘0.669 ‘71114(‘)00 39'foﬁ:1
0.0 ‘ 0,304

M2.6 X 0.45
0.018

3.8 40.150
[Aluminum aIon]
(AB061-T6)

Mounting cap nut
opposing faces 8 0.315
[Aluminum aIon]
(A6061-T6)

$1 $0.039

1.4 $0.055
fiber core X 1 A

(Fluorine resin)

M4 X 0.7 0.028
‘Aluminum alloy’
(AB061-T6)

Opposing faces 7 0.276,
thickness 3.2 0.126

Toothed lock washer
$7.6 $0.299 [Stainless steel (SUS)]

SUNX)

(Transparent)
M2.6 X 0.45 0.018 Opposing faces 7 0.276, thickness 2.4 0.094 [Stainless steel (SUS)]
M4 X 0.7 0.028 Toothed lock washer¢8.5 ¢0.335

FRZ802Y " Erreocy (D
15 2,000 ‘
4 [0591 (5.8)  78.740
3 0.157 75 (0.228)
0.118 2-43.240.126 [3295
' Q}L—NU'?’) (0.287)
130,512 }
AT
6 :
(1) + 1 Moo2se 0.087
(0059 76276 ]
Beam axis
FEVEY " B Freoaut D
2,000
1,500 78.740 500
59.055 19.685
. (@5 _ (Allowable cutting range)
45 (0.984) ‘
O $2.2
$0.087

(¢4) (#0.157) protective tube
(Fluorine resin)

FT-60V

] 3., 2 1,000 )
$1 40039 fiber 145 0.866 39370721 7| 438 40150

core bundle X 1 17 0507
l— — 43340130 |55 11 Aluminum alloy
= 0.669 (Fluorine resin) | P o] [(A6051 -T6) ]
G o
©) I —
M2.6X0.45 / Opposing faces 7 0.276 Mounting cap nut
0.018 thickness 3.2 0.126 opposing faces 8 0.315
[Stainless steel (SUS)] Aluminum alloy
M4 X 0.7 0.026 (Miraoorre”)
[Alumlnum alloy] $0.5 ¢0.020 vent hole
(A6061-T6)

Toothed lock washer $7.6 ¢0.299 [Stainless steel (SUS)]

113
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FX-301

DIMENSIONS (Unit: mm in)

Reflective type fibers l—‘m@@ﬂ_

FD-B8 Free-cut

" 15 2,000
Details of . 0.591 f 20) 78.740 |
sensing part —| o3 0787)"]

I3 ]

Model No. tube (PVC)
Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer ¢11 #0.433

$1.5 $0.059
fiber core X 2

Screw tightening face

gl ]
N\ $2.2 $0.087 X2
(#6) ($0.236)

FD-FM2  E3 Frec-cur R i Fx-AT S
Details of
sensing part 5 - 155'(31 | 2,000 |
; . 0.197 (20) _,, 78.740
Beam-receiving part: ‘ .\>
$0.2540.010 fber core (0.787) "] ‘
]

i

$35 4013 (6)(40.256) Model No.tube (PVC) L

M6 X 0.75 0.03 \ $0.087 X2
ce

Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer 11 $0.433

Beam-emitting part:
41 $0.039 fiber core X 1

Screw tightening fa

FD-T80 Free-cut X" With FX-AT5 2
. .35 12, 2,000 |
0.138 04727 (20) 78.740
Details of L 0.787] 7] '
sensing part
$1 $0.039 fiber '0' Screw tightening
core X2 face
(44) (#0.157) \ 4134005 wxz
M4 X 0.7 0.028 Model No. tube (PVC)

[Stainless steel (SUS)] Opposing faces 7 0.276, thickness 2.4 0.094

Toothed lock washer ¢8.5 #0.335

FD-S80 A Frec-cut TEZD
Details of 15 2000
sensing part 27 )
#1 40,039 flber o 106 7| 0591 (20 78.740
core 0.276 "] " ‘ (0.787)
M/ N\ ¢1.3 $0.051 X2
Screw tightening
face (43.2) ($0.126) Model No. tube (PVC)
FD-N4 B3 Froc-cut i FrcATI0S
20 2,000
) 35 0.787 78.740
Details of 0.138 15 .| (20)
sensing part 0591 [0 787?‘
mIEEE==—
#4 \ ¢140039X2
$0.5 $0.020 fiber M4X0.7 0.028 $0.157 AL

Screw tightening

core X 2
face

0.157) Model No. tube (PVC)

Opposing faces 7 0.276,
thickness 2.4 0.094

Toothed lock washer 8.5 ¢0.335

FD-NFM2
FD- NFM2§4 ES Free-cut

Details of sensing part
$0.5 40.020 fiber

core X 2 90 3.543
(FD-NFM284:40 1.575)+ 1.159 72,07040 |
10 Allovéable 10,5 0472 (20) 8.740 ‘
0.394 "breannégﬂ [T(0.787) 1 \ S

$1.48 ¢ $0.058
Screw tightening [Slalnless steel (SUS)]
face $2.5 ¢0. 098
M4 0.7 0.028

Model No. tube (PVC) $0.039X2

pposmg faces 7 0.276, thickness 2.4 0.094
Toothed lock washer ¢8.5 ¢0.335
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FD-5

Details of sensing part

Beam-receiving part:
$0.25 $0.010 fiber core X 16

Screw tightening face

Beam-emitting part.
1 $0.039 fiber core X 1

$3.5 $0.138
M6 X 0.75 0.030

($6) (#0.236) Model
No. tube (PVC)

$4.33 40.170 (PA)
Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer ¢11 ¢#0.433

FD-FM2S
FD-FM2S4 Free-cut L With FX-AT3 2
903.543
055, {FDFM2SHAD {575 2000 |
Details of .| Allowable L (20)—! ’ (75) 4,‘
sensing 10~bending {104 5 | o ﬁ(z.%S)
part y . : —
[

42540098
31 $0.039 fiber [Stainless steel (SUS)]
core X2

f—
(46) ($0.236) 422
Model No. tube (PVC) #0.087 X 2
Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer 11 #0.433

M6 X 0.75 0.030

FOT40  Breoot (DD
Details of 12 2000
sensing part _, 2.7 < ) |
$0.5 $0.020 0.106 0.47 "7(2}8)24‘ 78.740 ‘
fiber core X 2 /)
Screw tightening
face (#3.2) ($0.126)
@ YA itariy (Pve) \#170.039X2

M3X 0.5 0.020

[Stainless steel (SUS)] Opposing faces 5.5 0.217, thickness 1.8 0.071

Toothed lock washer ¢6.5 ¢0.256

FD-N8 Free-cut
20 2,000
55 0.787 78.740
Details of 0.217 15 | (20)
sensing part 0.591 ‘ [17(0.787)™
———c——]
——
M6 X 0.75 0.030/ (96) (40.236) Model No. tube (PVC) E¢22 S0.087X2
#1 $0.039 fiber Screw tightening $6 $0.236 -

core X2 face

Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer ¢11 ¢0.433

FONFMZ | garccc  (IIIZERD
5., .12 2,000 ‘
. 472 78.74
. 35 0.197 0. (20) _ 8.740 ‘
Details of 0.138 r 07871
sensing part /=
$2.5 $0.098
M4 X 0.7 0.028 ($4) ($0.157) ‘P
$0.5 40.020 fiber . Model No. tube (PvC) \#1 ¢0.039 X2
core X2 Screw tightening
face Opposing faces 7 0.276,

thickness 2.4 0.094
Toothed lock washer ¢8.5 $0.335

FD-SNFM2 Free-cut

Details of sensing part 8 2,000
$0.5 40.020 fiber ) 78.740
core X2 ‘ (0 787)*1

®
; $25 5b098 \(¢3)‘

Einmloss steel (SUS)] 40.118) ModelNo. tube (PYC) ™\ ¢1 #0.039 X2
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DIMENSIONS (Unit: mm in)

FX-301

Reflective type fibers I—W@@B‘

FD-R80 Free-cut

o)

—
R5 R0.197 C : ;
1.5 $0.059 X 2
[‘gta?nless o s8US jfw #0197/ /l454) 4020 MMode\No tube(PVC L— _60) —»\

M6 X 0.75 0.030
(Die-cast zinc alloy)

‘ 8200 T

$2.2 40.087 X2
#4
41 $0.039 fiber core X2 50.15\2 0,079 < Toothed lock washer ¢11 #0.433
LG Opposing faces 10 0.394, thickness 2 0.079
Screw tightening face Screw tightening face

FD-SFM2SV2 Free-cut m

(Screw tightening range)

501 /+‘ 2007 8»\
] N

Details of
sensing part

. 20 15 2,000
Detal.ls of 0787 " [¥0.591 78.740
sensing part 7.
0.8 0.276
1

0.031 0.031
e

1.6 2 ]
0.063  Sensing part .
#5 $0.197 [Stainless steel (SUS)] \#22 ¢0.087X2

2 $0.079 [Stainless steel (SUS)]

FOWS " Breeo  (IEED

2
Details of 55 01521 w 7&% i
sensing part 0.217 —‘ |

Screw tightening face
M6 X 0.75 0.030

$1 $0.039 X2
Multi-core fiber
($0.075 $0.003 X 151) X 2

1
N $2.2 $0.087 X 2

Opposing faces 10 0.394, thickness 2 0.079

Toothed lock washer ¢11 ¢0.433

FD-WT8 IR Free-ou CTETD
Details of 72é97()41()0

sensing part | «3.5

12,

0.472
T #‘2‘” X
| (0.787)

G

#4) (#0.157) Model No. tube (PVC) \ $1.3 60051 X2

Opposing faces 7 0.276, thickness 2.4 0.094
Toothed lock washer $8.5 #0.335

$1 $0.039 X 2

Multi-core fiber
(40.075 $0.003 X 151) X 2

FD-WT4 " 8 Freo-ou R vitn FxcaTs S
12, 2,000 |
Details of 0.472 78.740 ‘

sensing part

Screw tightening face
$0.5 $0.02 X2

Multi-core fiber
($0.05 $0.002 X 151) X 2

41 $0.039 X2
Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer ¢6.5 #0.256

M3X0.50.020

FD-WSG4 ' B Frec-cut TEZD
. 15 2,000
Details of sensing part -, | 0.591 78.740 140039

Beam-receiving part:  0.276 7| [* ’,L Beam-
$0.265 $0.010 fiber core X 9 :irglemng
s b p $1.25 $0.049 Beam-

. 1202 ‘ L\ crew tightening face S racehing

Beam-emitiing part: #3 #0.118 [Stainless steel (SUS)] side

40.5 $0.020 fiber core X 1

Multi-core fiber
(#0.05 $0.002 X 151) X 1

08/2005

FD-VA1 3 Free-cut TEZD
Screw tightening range)
2,000 |
Details of 0.7_| 78.740
sensing part O 028

10,
0304

0. 394‘ )

/

{ S—
(#3.2) (40.126) Model No. tube (PVC)
$3 $0.118 [Stainless steel (3US)] \ #1 #0.039X2

¢$1.5¢ 0.059 [Stainless steel (SUS)]

——

1?1 / Beam axis

0.043 .
Sensing part

0.8
0.031 0110
et

Screw tightening face

FD-WKZ1 Free-cut ¥ With FX-AT3
Glasslens (BK7) = 15 2,000
0.591 20 78.740
| —| ¢ 7on [
9.5 ‘E — —1 «A
0.374 g ]« A
T

1 40.039
0.181 ($3.2) (40.126) el
5.2 Model No. tube (PVC) Multi-core fiber
0.205 $0.075 $0.003 X 151

[ I 3¢ ]
\Enclosure [Stainless steel (SUS)] \952.2 $0.087

FO-W44 R Free-cut R witn Fx-ATid
40 12 2,000
Details of 35 1.575 0472 78.740
sensing part - i Allowabl 5
0.138,| 10 “bgrm?nge,‘ 104 |0
0.3941 range

0.394
$1.48 $0.058
[Stainless steel (SUS)]

Screw tightening face N\ ¢140.039X2

Opposing faces 7 0.276, thickness 2.4 0.094
Toothed lock washer ¢8.5 #0.335

$0.5 $0.020 X 2

Multi-core fiber
(40.05 $0.002 X 151) X 2

B = Frec-cut TEZD
. 15 2,000 ‘
Details of 7 | 0-591 78.740 ‘
sensing part 2.7 0276 [
0.106

\¢s $0.118 [Stainless steel (SUS)] \ 413 40.051X2

Screw tightening face

$1 $0.039 X 2

Multi-core fiber
(0.075 $0.003 X 151) X2

FD-WG4 Free-cut L With FX-AT6 2
Details of sensing part 25 2,000
35 3
B%azrg-gecgi\ng part™) [0.138 5 | 01284 78'740’/@ S;Eim;g
$0.265 ¢ i
fiber core X 9 0.197 7 O 4/2 side
$1.25 40.049

Screw tightening face
Beam-emitting part:
40.5 $0.020 fiber core X 1
Multi-core fiber
(40.05 ¢0.002 X 151) X 1

Beam:
¢4 $0.157 receiving
M3 X 0.5 0.020 Opposmg faces 7 0.276, thickness 2.4 0,094 Side

M4 X 0.7 0.028\ \ Toothed lock washer ¢8.5 ¢0.335

FD-WL41 Free-cut X With FX-AT4 4
21 2,000

95 0.8277T77 78.740 4140039 X2
0.374 [ 0.276 (20)
3 o 118 FO 787)“ /]
‘ <A
24 R—IW 17

0.9 3
0.945 0630 || K'Y View A

$0.5 $0.020

Multi-core fiber
$0.05 $0.002 X 151

«A
(43) ($0.118) Model No. tube (PVC)

2-mounting holes for M3
countersunk head screw

3
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FX-301

DIMENSIONS (Unit: mm in)

Reflective type fibers (—M@@M_

FD-WLA2 T B3 Froo-cut D Vith FXcATig
2,000,
Beam-emiting part 78.740 $1.40.039 X2
Beam-receiving part /
<« A

T
15 el
0.5*91 g

“A [ Viewa |

Adhesive A7- (43) ($0.118) Model No. tube (PVC) 405 $0.020
(epoxy) ‘ 2-mounting holes
Beam axis for M3 countersunk Multi-core fiber
30 118L L head screw $0.05 $0.002 X 151
I
E —+ ==
FD-P80 Free-cut

Details of sensing part
Beam-emitting part:
$0.265 $0.010
fiber core X 16

5.5 15 2,000 )
02 [‘0.591 20) 78.740 \
(0.787) 2 ]

I ]
($6) (40.236)

Model No. tube (PVC) ~ \#0.087 X2

M6 X 0.75 0.030

Beam-receiving part:
$0.265 $0.010

fier core X 16 Screw tightening face \ \ gpposing faces 10 0.394, tickness 2 0.079
Toothed lock washer 11 $0.433
FOPS0 | EFcecn  (IEED

Details of sensing part
Beam-receiving 15
part: $0.25 ¢0.010

2,000
78.740

FD-WV42 Free-cut

15 2,000

1 591" | 0.591 (20) 78.740 ‘

Qoowa‘ [To7er™]
‘ «A
\$1 #0.039 X2

I
\¢3 $0.118 [Stainless steel (SUS)] multi-core fiber p

($3.2) ($0.126) Model No. tube (PVC) #0.5 $0.020
$2 $0.079 [Stainless steel (SUS)] $0.05 40.002 X 151
=

-A

Beam axis
)

FD-P60

Details of sensing part
Beam-receiving

Free-cut

part: $0.25 $0.010 3 12
p 5 2 2,000 ‘
iber core 0.118 04/2+7 (20) . 78.740
35 (0.787)
0138 | Lo ? '
¢3 M4 X 3 ¢ 1
$0.118 40_002-2 $1.25 $0.049 X2

(44) ($0.157) Model No. tube (PVC)
Opposing faces 7 0.276, thickness 2.4 0.094
Toothed lock washer ¢8.5 #0.335

Beam-emitting
part: $0.25 ¢0.010
fiber core X7

Screw
tightening
face

fiber core X7

Beam-emitting
part: $0.25 $0.010
fiber core X7

FD-P2

Details of sensing part

Beam-receiving
part: $0.25 ¢#0.010
fiber core X 2

Beam-emitting
part: $0.25 0.0
fiber core X 2

$1.5 $0.059 [Stainless

0.591 @0y _,,
(0.787)

—

($3.2) (£0.126) Model No. tube (PVC)

L 15 1,000 |
0.591 39.370

20 _,,.805*5 19.5
0.787 316910197 0.768

«1 0*

(20) \ 0.394
(0.787) ]
Er—

10 ¢4 40.1

57
[Stainless steel (SUS,

steel (SUS)]

N
n
N
o
o
X
L
=
Q
=%
=X
=z
°
=4
=3
@
5]
<
L)

FD-AFM2

10.85 4 427 E
3

Array fiber core

($0.265 $0.010 X 32) —

— 13 o |- b1
3-M3 X 0.5 0.020 0512 5 5 2.5 0501
thru-hole threads 0,098 0.098

FD-G4

Details of sensing part

1 5 20 ]
0.039 0.197 0.787
e

B Freo-cut D
(10) .
(0.394) 2,000 |

$3.240.126 protective tube (Polyolefin) X2
i

20
0.787

G 1
— !

————

\ $2.2 $0.087 X 2

Free-cut

Beam-receiving part: 25 2,000
.0 0.984 78.740
$0.265 ¢0.010
fiber core X 9 oy 35 5,12 ($4) (40.157) Model No. tube (PVC) | Beam-
0.138 019 F-W ‘ % receiving
' :,f X 4125 40,040 Side
f Beam-
¢2A2><¢0.087 j $4 $0.157 31 40039 :irgiemng
Beam-emitting part: M3 Mai%ofg 028 Opposing faces 7 0.276, thickness 2.4 0.094

$0.5 40.020 fiber core X 1

Screw tightening face \Toothed lock washer ¢8.5 40.335
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FOPA0 RFeoc (D
Details of sensing part
Beam-receiving 27 014%2 | 2,000 |
part: $0.25 40.010 0.106 7 (20) 78.740 ‘
fiber core X 2 (0.787)

Screw tightening
face
M3X0.5 0.020
[Stainless steel (SUS)

($3.2) (40.126) ¢140.039 X2

Model No. tube (PVC)
Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer ¢6.5 ¢0.256

Beam-emitting
part: $0.25 $0.01
fiber core X 2

FD-A15 Free-cut

2
[270.079 2,000

78.740 i
B Beam- View A
$ | receiving
< 80.315 sioe
R—r—1:¢ <« A Bef?ltltTj' ) 41 $0.039 X1
emitting
$2.2 $0.087 X2\ gige View B

($3.2) ($0.126) Model No. tube (PVC)

»
|:_D==Dt=|
$0.265 $0.010 X16
0.276
FDAFME EdFeoo  IEED
Array fiber core 1 I i 1
($0.265 $0.01 X32) 10.85
L 0.427
0.039 20 2,000 |
| |5 0 7874,‘(10)47 78.740
‘ ‘ 0.197 0.3%) ($3.2) ($0.126) protective tube (Polyolefin) X 2
| 130512 !
20 /
0.187
- 1
3-M3X 0.5 0.020 (L.

\$2.2 $0.087 X2

thru-hole threads

FD-G6 Free-cut X" With FX-AT6 g
Details of sensing part 17 2,000
Beam-receiving fScrew tightening Oi6269 78.740
part: $0.265 $0.010 ace — T 41 $0.039 Beam-
fiber core X 9 12_ 0472 (20) itti
Praa <\ emittin
00Ty =107 | st
28 Y. = Beam-
0.110 O¢02-3 /$1.25 $0.049 f?gee""”g
M3X0.50 820 (#3.2) (#0.126) Model No. tube (PVC)

Opposing faces 5 0.197, thickness 1.8 0.071
Toothed lock washer ¢6.5 ¢0.256

Beam-emitting part:
$0.5 $0.020 fiber core X 1
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DIMENSIONS (Unit: mm in)

FX-301

Reflective type fibers f—‘ﬂ@@m_

(Screw tightening range)
Details of sensing part *01629 201 5’%%5 100
Beam-receiving 10 “0787 " _ _ 3.937
part: ¢0.125 40005 o 10| 20 e T R e
fiber core X 9 125 [0.7877 10| Beam-
28 0019 432)(0.126) Model No. be (PVC) —10.304/ receiving
vl | I side
T | $2.2 $0.087 ;
N 16\ $3.7 eam-
$2.2 M3X 0.5\ ¢ \; emitting
. $0.087 0.020 \¢0.063 :SO.146 side
crew $1.6 $0.063
tightening face $4.33 40170 (PA)

Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer ¢6.5 ¢0.256

Beam-emitting part:
$0.265 40.010 fiber core X 1

3.7
off
[ e— 1 :D:D
B 1 e 100039.37
0.118 7] [T0591 20 100
@0 0.787 3937 195
Details of (0781) gg'gog 0.768™
sensing part e 0.394
o -
15 $3.7
#0059 \70 146\$0.9 $0.035

60.125 $0.005
fiber core X 4

(42) ($0.079) Model No. tube (PVC)

$0.5 ¢0.02 [Stainless steel (SUS)]

3.70.146
=T T € I r—

A

Details of 5. .15 31é030700

i 0.197 0.591 .

sensing part . L 20 100

Beam-receiving L (20) 0.787 3.937,,.19.5_,]

part: $0.125 ¢0.005 (0.787) $53 0.7 10

fiber core X 9 $0.209 b 0.394

I

Beam-emitting
part: $0.265 #0.010
fiber core X 1

437
\;,28.118 $0.146
($3.2) ($0.126) Model No. tube (PVC)
$0.65 #0.026 [Stainless steel (SUS)]

FD-EN500S1
15 15 500
Details of sensing part 0.5917]70.591 19.685
$0.125 40,005 fioer core X 2 . 10 20 69.5 305

0.394 [0787 [ 2.736" [ 1.2011

Screw tightening

face $3 $0.118

$0.5 $0.020

Stainl teel (SUS,
[Stainless steel (SUS)] Opposing faces 5.5 0.217, thickness 1.8 0.071

M3 X 0.5 0.020 \\ Toothed lock washer ¢6.5 ¢#0.256

($3.2) ($0.126) Model No. tube (PVC)
Details of sensing part (.15, 15 [ 1000
Beam-receivin 059 bt 89379
0125 10,005 10| 20 . 695__ 305
part 012857 0.394 0787 T 27361 1.201
$5.3 [ 19
(20) r $0.209 — 748
0787 e
)|
o $3.7 $0.140
fSa%r:W tightening $2 $0.079
$3 ¢0.118

$0.8 $0.031
[Stainless steel (SUS)]
Beam-emitting part: Opposing faces 5.5 0.217, thickness 1.8 0.071

$0.265 ¢0.070 fiber core X1 M3 X 0.5 0.020\\ Toothed lock washer $6.5 $0.256

SUNX)
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37
0.146
@@:q:::}:‘i
— 1
17 500
0.669 19.685
. 20 100
1s 0047 0.787 3937 195
0.051 (0) ., $37 |453 0.768
‘ (0.787) ‘ $0.146 ﬁzoe ﬂ01£4k¢2.2

$23 /
$0.091

M3 0.5 0.020

($3.2) ($0.126) Model No. tube (PVC)
Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer $6.5 #0.256

Emitter mark

Details of sensing part

Beam-receiving part:
$0.175 $0.007 core X 6

~ Beam-emitting part:
$0.175 $0.007 fiber core X 1

FD-EG3

With FX-AT2

3.70.146

@a:m:%

17 500
0.669 19.685
1.2 20 100
13 Y 0787 3937 495
0.051 (20) _, $3.7 |453 0.768
(0.787) ‘ $0.146 ﬁzog ﬂ01384k¢2'2
= = -
¢ f

$4.33 $0.170

($3.2) ($0.126) Model No. tube (PVC)
Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer $6.5 #0.256

Emitter mark

Details of sensing part
Beam-receiving part:
$0.125 40.005 fiber core X 6

~ Beam-emitting part:
$0.125 40.005 fiber core X 1

FD-L43 Free-cut With FX-AT5
29 2,000
1.142 78.7401 350051 X2
Beam-emitting part . 18 1 6.5 $1.3 $0.05 g
Beam-receiving patt 0. 709 ‘ 0.256 "((5272%)"‘ S;ﬂi‘ng
'S side

———— Beam-
receiving

4.1 L ‘1‘04 side
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FX-301

DIMENSIONS (Unit: mm in)

Reflective type fibers ’—Iﬂl@@ﬂ_

FOL41 B3 Freeu TETD
21 2,000
05, 0.837 78.740
0.374
o1 0 $1 $0.039 X 2
Hr ’*(0 787\"

(43) ($0.118) Model No. tube (PVC)

2-mounting holes for M3
countersunk head screw

JN [
Beam-emitting part
Beam-receiving part

4
0 157r
FD-L4 B Frecau R win Fx-ATi S
i
6 | —
0236 ——7T =
f 14 2,000
=051 )
— —2.50.098 78.740
13 (20)
E 510512 hO 20,
0 f & N1 40039 X2
(¢3) (#0.118) Model No. tube (PVC)
2-43 40.118
FD-F8Y  E3 Frec-cut TETD
1,000 1,000
39.370 39.370

(32) (Bending pro-) (Allowable cutting range)
1.260)\ hibited range,

[ 8 . 16_
0.315["0.630 ‘ 30

T dl

P1d 1

\¢$2.2 $0.087 X 2

(#6) ($0.236) protective tube (Fluorine resin)

FD-P81X

0.
Screw tightening 0 15
face :

55
0.217

Liner + braid tube
[Stainless steel (SUS)]

Opposing faces 10 0.394,
thickness 2 0.079
Toothed lock washer 11 #0.433

Details of sensing part

Resin plug (PA)
Liner tube
[Stainless steel (SUS)]

Intermediate bracket
[Brass (Nickel plated)]

M6 X 0.75 0.030

Beam-emitting part: $0.25 40.010 fiber core X9
Beam-receiving part: $0.25 ¢0.010 fiber core X 9

118
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FD:-L42 " B3 Free-cu TETD
2,000
19 78.740
[*0.748™]

14

10 ($3) (£0.118)
10 oggﬂt 0.394 Model No. tube (PVC)

¥

A r
@ 059160#536L' ¢ J
r0787]

Beam-emitting part
Beam-receiving part $1 $0.039 X2
7.5, 7 Py
f— -mounting holes for M3
0.295 " 0.2 countersunk head screw

30118‘ =

FD-F41 FD-F91
FD-F4 FD-F9

Free-cut

2-43.2 $0.126 mounting holes

(¢3) (#0.118)
Model No. tube (PVC)

$1 $0.039 X2

I (20) |
| 14 (0.787) 2,000 |
0.551 78.740

(FD-F9[: 5,000 196.850)

0.394
FD-G6X Free-cut X" With FX-AT6 2
1,000
39.370
0 709 300 ‘ 700
04 ST 11.811 27.559
1.2 7 6 (Allowable cutting range) | Beam-
0.047 0.236 $1 $0.039 | emitting
I —— side

$4.5 35 Beam-
2.3 ¢>O.177/$0.138/ ¢O 177M receiving

$0.091 side
Intermediate bracket [Stainless steel (SUS)]
Liner + braid tube
[Stainless steel (SUS)]

M3 0.5 0.020 Opposing faces 5.5 0.217, thickness 1.8 0.071
Toothed lock washer ¢6.5 ¢0.256

Details of sensing part
Beam-receiving part: $0.25 40.010 fiber core X 9

Beam-emitting part: 0.5 40.020 fiber core X 1




DIMENSIONS (Unit: mm in)

FX-301

Reflective type fibers l—”@@m‘

Details of  Heat & cold-resistant specificati Ordinary Ire specifications

sensing part 3 .9 o ~ 2,000

Beam-receiving part: (11¢

inside diameter ¢1.8 40.071 . 35

outside diameterg2.2 ¢0.087 197 1.378 20 .
fiber core bundle X 1 r [~ »| Beam

} Teceiving
side

$0.15 i Beam-
44 $0.157 [Stain-
less steel (SUS)] $2.2  emiting
$0.087 side

M6 X 0.75 0.030 [Stain-
less steel (SUS)]

Beam-emitting part:
$1.3 $0.051 fiber
core bundle X1

Insulation tube

$38 40,150 (Transparent)

[Stainless steel (SUS)]

Beam-receiving part:
inside diameter ¢1.1 40
outside diameter¢1.6¢
fiber core bundle X 5

Beam-
receivin
side

Beam-

Screw \$9 #0.354 D52 enitting
tightening face $4.2 $0.165 (Silicone) iofosw side

Insulation tube

Opposing faces 10 0.394,
(Transparent)

thickness 2 0.079

Beam-emitting part: f(?w%g
$1.1 $0.043 fiber

core bundle X 1 M6 X 0.75 0.030\ \Toothed lock washer ¢11 ¢0.433 |42.9 $0.114 (Silicone)
. 27 . 1,000
Details of sen_singnpart 1.063 39.370 35 $2.2
Beam-receiving part: 20 30 T 13787 | #0.087
$50 um ¢1.969 mil X 440 ™ 0.787 ™| ¢34 R 167‘ 18.3 Beam-
Beam-emiting part: 5 40.122 #10 l0.65720.720 (7 emitting
950 um ¢ 1.969 mI X440 =] 1107 5] e A0 y —vz — side
- 0.197 S ¢5 ¢#0.197
- s Emitter mark
40,157 \¢8 40197 =rE—3——smm - -Boam-
M4 X 0.7 /Liner + braid tube $2.9 40.114 ;‘?gg”'"g
Toothed lock washer ¢85 ¢0.335 0.028/ [Stainless steel (SUS)

[Stainless steel (SUS)]

FD-H35-20S

Opposing faces 7 0.276, thickness 2.4 0.094 [Stainless steel (SUS)]

.90 . . 27 1,000 ‘
Details of Allowable 3543 1.063 39.370 35
sensing part bending range *.278,» a0 [T 13
5, Y ‘o¢1457ﬁ‘3‘4 ‘ 187,183 |
Beam-receiving part: 3192» !; 110 £ 5 0.65710.720]  ¢2.2
$504m ¢1.969 mil X 380 - =] o
T
$2.1 50,083 Stain g
less steel (SUS)] 31
33.
$3 $0.118 X
M4 X 0.7 0.028] Liner + braid tube [Stainless steel (SUS)]

Opposing faces 7 0.276, thickness 2.4 0.094 [Stainless steel (SUS)]
Toothed lock washer $8.5 #0.335 [Stainless steel (SUS)]

Beam-emitting part:
$50pm ¢1.969 mil X 380

FD-H13-FM2 Free-cut

5, 16 2,000
Details of sensing part 0.197 0.630 78.740
$1.5 $0.059 L 5.5 15 _
fiber core X 2 0.217 0.591 ‘ N

)
$2.2 $0.087 X2
(Fluorine resin)
Opposing faces 10 0.394, thickness 2 0.079
Toothed lock washer ¢11 ¢0.433

M6 X 0.75 0.030

FD-6V

1,000 |

20
0.787 39.370
Details of sensing part w11 10|
{04357 ro 294

¢$1 ¢0.039 fiber core X 2

Mounting cap nut oppdsing faces
8 0.315 [Aluminum alloy (A6061-T6)]

$1.4 $0.055 (Fluorine resin) | ¢3.8 ¢0.150
Opposing faces 10 0.394, thickness 5 0.197 [Aluminum a”oy]
Spring lock washer ¢12.2 $0.480 (A6061-T6)

SUNX)
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FD-H35-M2S6

Heat & cold-resistant specifications  Ordinary

specifications

Details of sensing part

1.8 $0.071 fi « 60, . 22
4187 dber 1+ 5™ 0866

core bundle X1 150 30 35
(emiﬂi_n_g and X RREY ~T1.378 20
receiving 5, 17 5 0.787"]
0 ‘ 0.669 ‘ - “70_197 (EE"
= $5.3 $0.209

e —
$2.8 $0.110 50394 33 ¢o.ms >
[Stainless steel (SUS)] #5 $0.197 (Silicone)

4 #0.157 $3.8 $0.150 Insulation tube

)

[Stainless steel (SUs)]L(Transparent
$5 $0.197 [Stainless steel (SUS)]
Opposing faces 10 0.394, thickness 2 0.079 [Stainless steel (SUS)]

[Stainless steel (SUS)]
M6 X 0.75 0.030 [Stainless steel (SUS)]
Toothed lock washer ¢11 ¢0.433 [Stainless steel (SUS)]

FD-H30-L32

7
0.276

0 :
0453 - 0356 067" 183
. . 2.9 -
¢4 ¢%.114 #5 0-720
$0.157 $0.197
$2.2
$0.087

AT
= o]
\ Fixing plug (PA)

. 20 2,000
0787 _[16.7 . 78.740
6

ifli

0.748

7
Y A

Nt

&l

.

@ o

Fixing bracket
[Brass (Nickel plated)]

Tube [Stainless steel (SUS)]
End bracket [Stainless steel (SUS)]

2-M3X0.50.02
Head [Stainless steel (SUS)]

Holder [Stainless steel (SUS)]

o
[9)]
NEN

5
0.197

fe—

: I % & o poconed]]

$4.6
40.181

FD-H18-L31

Free-cut

7 .20 2,000 )
0.276 0.787 78.740
10.75 1l 65
0.423 0.256
27
1T o.106
— I
19 ! =y e
0.748 e ————
i $2.2 $0.087

End bracket (Brass;

g -
8
0.315 2-M3X0.5 0.020
4 [P Head [Stainless steel (SUS)]

%157 Holder [Stainless steel (SUS)]
0.197

(Fluorine resin)

FX-LE1

Expansion lens (Optional)

¢4

$0.157 Lens

Knurled surface

M2.6 X 0.45 0.018 internal
thread, 3 0.118 deep

Material: Enclosure ...... Brass (Nickel plated)
....Glass
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FX-301

DIMENSIONS (Unit: mm in)

FX-LE2 Super-expansion lens (Optional)
22
0.874
o 17
0.669
e 8|
5|0315 6
0.197%4 0.236
¢1¢2 s102(] ] F2
#0472 40.402\[ | L{

M4 X 0.7 0.028 internal

...... Stainless steel (SUS303) thread, 6 0.236 deep

.............. Glass
FV-LE1 Expansion lens (For vacuum type fiber - Optional)
9.2
0.3626
TO 2367 ~lo%i4el
0.157
s 37
0.146
¥

M2.6 X 0.45 0.018 internal
thread, 3 0.118 deep

Fiber at atmospheric side (For vacuum type fiber - Optional)

Photo-terminal side
| 1,000

Amplifier side

39.370 30.5
10 11 1.201
0304 Faus] ‘Hzo.sa
0.807
$22\ 44 $2.2
$3.8 $0.150 $0.087\¢0.157 \$0.087
[ Nicke) ]
icke Mounting cap nut
( plated) opposing faces 8 0.315
[Brass (Nickel plated)]
FX-MR2 Zoom lens (Optional)

M4 X 0.7 0.028 internal
thread, 6 0.236 deep

Lens .....ccco.... Glass
FX-MR5 Zoom lens (Optional)
6.3
248 45 40.197
™ I lens 10.3 |
' —_— ko206
031':330 X
. 0.799
1 80.315
i 30.118 2-M3 X 0.5 0.020
__thru-hole threads

M4 X 0.7 0.028 internal
thread, 6 0.236 deep

Material: Enclosure ......
Lens ..............

NT-FX-MRS5 (exclusive nut) is attached.

120
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FX-SV1

Side-view lens (Optional)

157
r;od prism

Knurled surface
M2.6 X
thread,

Material: Enclosure ...... Brass (Nickel plated)

.45 0.018 internal
0.118 deep

wWo

Lens .............. Glass
FV-BR1 Photo-terminal (For vacuum type fiber - Optional)
— W8
1.4177%80% 14
Mounting hole o 2324 8197 ™ 0551 [©
Chamber wall or flange 24‘ L

M5 X 0.8 0.031 thread
Toothed lock washer ¢10 ¢#0.394
Opposing faces 8 0.315, thickness 3 0.118

]t

7 $5.51t0 $6.0 mm

/4 $0.217 to $0.236 in

Z M5 X 0.8 0.031 thread
[Aluminum alloy (A6061-T6)]

FX-MR1 Pinpoint spot lens (Optional)
Lens
Lens Effective dia. P P
4 Mounting drawing
¢o.1§7*‘ /M with FD-G4
¢ =361t037 ‘

1.417 to 1.457 1

Note: In order to obtain a $0.5 mm
40.02 in spot, it is necessary to
keep ‘¢, in the above figure,
within the specified range.

Material: Enclosure ...... Aluminum (Black ALMITE)
Lens ............. Glass

FX-MR3

Finest spot lens (Optional)
Mounting drawing with FD-EG1

w ==
Liezza.smzz—»‘

4

5 - |-
1977~ 0.157
j_i
M3 X 0.5 0.020 internal , 4;5 0.177
thread, 6 0.236 deep =%t

Material: Enclosure ......Aluminum (Black ALMITE)

$4 $0.157 4

—

Notes: 1) In order to obtain a $0.3 mm ¢0.012 in spot, it is necessary for ‘¢,
in the above figure, to be 28.5 mm 1.122 in.
2) When inserting the fiber, insert it fully till it stops.

FX-MR6 Finest spot lens (Optional)
Mounting drawing with FD-EG3
3
{
Lig =29.51.161
Lens , Flat knurl M3 X 0.5 0.020
G I $5 40197
$0.157 :
|
16 0.197
0.630
Material: Enclosure ...... Aluminum (Black ALMITE)
Lens ... Acrylic

Notes: 1) In order to obtain a ¢0.1 mm $0.004 in spot, it is necessary for ‘¢’,
in the above figure, to be 29.5 mm 1.161 in.
2) When inserting the fiber, insert it fully till it stops.
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DIMENSIONS (Unit: mm in)

FX-301

MS-EX-3

Mounting bracket for FX-MR2
(Accessary for FX-MR2)

~ Anti-slip rubber sheet (8 X 9.5 X 1)
(0.315 X 0.374 XX 0.039)

Mounting bracket

H Accessory for FD-WKZ1
for FD-WKZ1 2-M3 X 0.5 0.020
98 1 12.6 4 7] s
0.386 | o406 0157 [9|F 23
f f 0 v 1
4.9 0.394 rammeaddlisg 1
0.193 f; i T
. 33_ T "o.157
t1.4 0.197 —
10.055 1T 6. 0130 ;
0244 1, [Toare
Material: SPCC-SD (Zinc chromate plated)  [a} & 1]
FB-1 Fiber bender (Optional)
52

Material: PP (Containing stee

FX-CT2

FX-CT2 is not attached

| blade) T

Fiber cutter (Accessory for free cut type fiber)
O 575

8.
0.315

with the FT-NB8/N8/P80
or the FD-N8/N4/P80

A conventional FX-CT1 fiber
cutter is attached with the

i i 0.984
FT-P80 and the FD-P80. J
N )

L2

Material: ABS

FX-AT3

FX-AT3 is not attached
with the FT-NB8/N8/P80,
FD-N8/P80

Material: Polycarbonate

Attachment for$2.2 mm ¢0.087 in fiber (Accessory)

FX-AT5 Attachment for $1.3 mm ¢0.051 in fiber
(Accessory for $1.3 mm ¢0.051 in fiber)
20.
0.807 6.5
041 31 *g:?as 422 2
0.157 *—f 1$0.087
- — 50197
= 0 15551 0.276
L(Z = 50.197 '
Materials: Holdei ...... PA (Nylon66) ¢%2()§7

Ground ........ POM

FEE:% Protective tube (Optional)
FTP-[], FDP-ND
15 15
0.591

" 0.5917 7

$15
T@sm

M8 X 1 0.039 thread
[Brass (Nickel plated)]

¢4.5 #0.177 spiral tube h
[Stainless steel (SUS)]
$0.236 [Brass (Nickel plated)]

M4 X 0.7 0.028 internal thread, 5 0.197 deep

aO 433

©

M6 X 0.75 0.030 thread
[Stainless steel (SUS)]

FTP-NC] =15 L B
0.591 ‘ 2 0.591

¢3 8 ¢0.150 spiral tube
[Stainless steel (SUS)]
#0.197 [Brass (Nickel plated)]
M3 X 0. 5 0.020 internal thread, 5 0.197 deep
FDP-N[]

15 15 ¢o 709
0591 | 3 ‘0@1
0.118| L

%7 $0.276 spiral tube
[Stainless steel (SUS)]
$8 ¢0.315 [Brass (Nickel plated)]
M6 X 0.75 0.030 internal thread, 5 0.197 deep

©

M10 X 1 0.039 thread
[Brass (Nickel plated)]

Model No. Length L (mm in)
FTP-500, FTP-N500, FDP-N500, FDP-500 500118 19.685 1 039
FTP-1000, FTP-N1000, FDP-N1000, FDP-1000| 1,000 1]  39.37 0-5%
FTP-1500, FTP-N1500, FDP-N1500, FDP-1500| 1,500 19 59.055 " 059

SUNX)
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FX-AT2 Attachment for fixed-length fiber
(Accessory for flxed -length fiber)
o 536 oz [
==
\*\ 7 13 ;:E 1T4
\\ 0.276 0.512 0.551
Material: POM @éL ' LJ -
~o0 2776
FX-AT4 Attachment for ¢ .039 in fiber
(Accessory for ¢1 m ¢0 039 in fiber)
20.5
0.8073.5
0.118] | 0.138
22
0.157 *—g qug.om
= 50.197
R
Do FD-Na Wu(?\ﬁ—sorw 907.591 0.276
Materials: HoIder.....jA (Nylon66) ¢%_2(j§7
Ground ........ POM
FX-AT6 Attachment for ¢1mm / $1.3 mm 40.039n / 40.051 in mixed fiber
(Accessory for g1 mm/ ¢1.3mm ¢0.039in/ ¢0.051 in fiber)
3
R
0.157 ﬁ?
s
H;
Materials: Holder .......... PA (Nylon66)

Ground ........ POM
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FX-301-F

Digital Fiber Sensor for Leak Detection /
qumd Detection Fibers Only

*UL 61010C-1 compatible, Passed the UL 991 Environment Test based on SEMI S2-0200.
[Category applicable for semiconductor manufacturing: TWW2, Process Equipment]

[Applicable standards: UL 61010C-1]

[Additional test / evaluation standards as per intended use: UL991, SEMI S2-0200]

For use with leak detection or liquid detection fiber only

Easy to operate with individual / collective teaching mode

Easy operation even for
beginners!

Optimum settings can
be realized with simple
operations

* Passed the UL 991 Environment Test ‘

CE | QW)

Conforming to —
EMC Directive UL Recognition

Easy maintenance, as main and sub units are identical

FX-301-F is designed specifically for use
with the leak detection fiber (FD-F7 series)
or the liquid detection fiber (FT-F9 series).
You can easily set the optimum conditions.

Leak detection fibe
FD-F7 series

Liquid detection fiber
FT-F9 series

Q; . *.__ —

FX-301(P)-F

Flashing function incorporated

Individual teaching mode (TEACH)

After you select the FD-F7 series or the
FT-F9 series with the jog switch, the
optimum threshold level is automatically
set by just pressing the jog switch.

Collective teaching mode (ALL)

You can set the optimum sensitivity for
all cascaded units in one step by the
optical communications function.
Moreover, since the settings are also
copied to all units, the time involved is
considerably reduced.

Y R D R A

Communication direction

Collective teaching mode is possible for 16 units max.

Long life and stable operational settings
assure dependable performance

When the leak detection fiber is
connected (F7 mode), if a leak is
detected, you will recognize which fiber
detects the leak at a single glance
because the emitter will start flashing.

FX-301(P)-F incorporates our newly
developed ‘four-chemical emitting
element’, which eliminates such LED
performance deterioration. This new
element results in stable incident light
levels that can be maintained almost
indefinitely.

SUNX)
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Both main and sub units utilize the
same amplifier body. This feature
allows for easy mounting in the side-
by-side configuration. The main and
sub unit functions are distinguished
only by the proper use of 3-core main
cable and the 1-core sub cable.
Moreover, by utilizing the same body
for both main and sub units, inventory
management and maintenance is
simplified.

Sub cable

08/2005



Wiring- and labor-saving design allows side-
by-side configuration for up to sixteen units

Easy operation with MODE NAVI

FX-301-F

Simple operation with easy access to advanced functions

Up to sixteen amplifiers can be connected in a side-by-
side configuration. As the sub cable contains only one
output line, a great amount of wiring and space can be
saved. Also, special ‘sliding’ connectors have been
provided for all main and sub cables, which can be
detached merely by releasing the lock and pulling directly
back, without having to slide the main amplifier body to
the side. Using this connector system, only a minimal
amount of space is required for regular maintenance.

Sliding connectors
are easy to insert
and remove

MODE NAVI uses six indicators to
display the amplifier’s basic opera-
tions.

The current operating mode can be
confirmed at a glance, so even a first
time user can easily operate the
amplifier without becoming confused.

§ food

g.:a:—;;ﬂ

MODE NAVI (MODE indicators)

Two switches with distinct functions

Each mode can be selected using the
large MODE key. Detailed functions
and settings can be chosen using the
large jog switch. Each setting mode
can be easily confirmed by viewing the
MODE indicator display.

The advanced features available in
each mode can be easily viewed and
smoothly selected from the digital
display.

Only two switches, the large jog switch and the large MODE key, are required for operation. Depressing the large MODE key
sets the ‘mode selection’ and ‘mode cancel’ functions. The large jog switch is used to select from the detailed functions
available within each mode, as well as to change numerical values after the mode has been chosen. The use of only two
switches makes for very simple operations and easy maintenance.

Large MODE key Large jog switch

Pressing the switch selects or
cancels the operating mode

ORDER GUIDE

Moving the switch from side
to side allows items to be
selected

HE rMIH
|l
1= 1]

Pressing the switch then
confirms the selected setting

Amplifiers \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Type Appearance Model No. Emitting element Output
NPN output FX-301-F NPN open-collector transistor
Red LED
PNP output FX-301P-F PNP open-collector transistor

Quick-connection cables \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Main cable
Type Model No. Description « CN-73-C]
CN-73-C1 Length: 1 m 3.281 ft
0.15 mm?2 3-core cabtyre cable, with connector
Main cable CN-73-C2 Length:2m 6.562ft | on one end
Cable outer diameter: $3.0 mm ¢0.118 in
CN-73-C5 Length: 5 m 16.404 ft
CN-71-C1 Length: 1m 3281 ft Sub cable
0.15 mm?2 1-core cabtyre cable, with connector « CN-71-C[]
Sub cable CN-71-C2 Length:2m 6562t | on one end
Cable outer diameter: $3.0 mm ¢0.118 in
CN-71-C5 Length: 5 m 16.404 ft

SUNX)
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FX-301-F

Fiber sensor amplifier

10 sets of 2 communication window seals and 1 connector seal
Communication window seal:
It prevents malfunction due to transmission signal from another

ORDER GUIDE
End plates \ End plates are not supplied with the amplifier. Please order it separately when the amplifiers are mounted in cascade.
Appearance Model No. Description
When cascading multiple amplifiers, or when it moves depending
on the way it is installed on a DIN rail, these end plates ensure
MS-DIN-E that all amplifiers are mounted together in a secure and fully
connected manner.
[ Two pcs. per set |
OPTIONS
Amplifier mounting Fiber sensor amplifier
Designation Model No. Description bracket protection seal
— - - — * MS-DIN-2 * FX-MB1
Amplifier mounting bracket | MS-DIN-2 | Mounting bracket for amplifier _—
Communication

window seal

) FX-MB1 amplifier, as well as, prevents effect on another amplifier.

izl ] Connector seal:

It prevents contact of any metal, etc., with the pins of the quick-

connection cable.

SPECIFICATIONS
Type NPN output PNP output

ltem Model No. FX-301-F FX-301P-F
Applicable fibers FD-F7 series, FT-F9 series
Supply voltage 12t0 24V DC £ 10 % Ripple P-P 10 % or less

Power consumption

Normal operation: 960 mW or less (Current consumption 40 mA or less at 24 V supply voltage)
ECO mode: 600 mW or less (Current consumption 25 mA or less at 24 V supply voltage)

Output

NPN open-collector transistor
» Maximum sink current: 100 mA (50 mA, if five, or more,
amplifiers are connected in cascade.)
* Applied voltage: 30 V DC or less (between output and 0 V)
* Residual voltage: 1.5 V or less [at 100 mA (50 mA, if five, or

more, amplifiers are connected in cascade.) sink current]

PNP open-collector transistor
« Maximum source current: 100 mA (50 mA, if five, or
more, amplifiers are connected in cascade.)
« Applied voltage: 30 V DC or less (between output and + V)
« Residual voltage: 1.5 V or less [at 100 mA (50 mA, if five, or
more, amplifiers are connected in cascade.) source current]

Output operation

Leak setting (F7 mode): OFF with detection of leak, Liquid setting (F9 mode): Using the jog switch, choose the signal OFF condition between absence of liquid and presence of liquid.

Short-circuit protection

Incorporated

Response time

250 us or less (Note 1)

Sensitivity setting

Individual teaching / Collective teaching

Operation indicator

Orange LED (lights up when the output is ON)

Model indicator

Green LED [lights up during liquid setting (F9 mode)]

MODE indicator

RUN: Green LED, TEACH - ALL - ADJ - DISP - OUT: Yellow LED

Digital display

4 digit red LED display

Fine sensitivity adjustment function

Incorporated

Timer function

Delay timer [used only for liquid setting (F9 mode)] (Timer setting selectable from 10 ms, 100 ms, 1,000 ms, and none)

Ambient temperature

0to+50°C + 32 to+ 122 °F (If 8 to 16 units are connected in cascade: 0 to + 45 °C + 32 to + 113 °F
(No dew condensation), Storage: —20to+70°C — 4 to+ 158 °F

Ambient humidity

35 to 85 % RH, Storage: 35 to 85 % RH

Ambient illuminance

Sunlight: 10,000 ¢x at the light-receiving face, Incandescent light: 3,000 ¢x at the light-receiving face

EMC

EN 50081-2, EN 50082-2, EN 60947-5-2

Voltage withstandability

1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 2)

Insulation resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 2)

Vibration resistance

Environmental resistance

10 to 150 Hz frequency, 0.75 mm 0.030 in amplitude in X, Y and Z directions for two hours each

Shock resistance

98 m/s2 acceleration (10 G approx.) in X, Y and Z directions for five times each

Emitting element

Red LED (modulated)

Material

Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, Switch: Acrylic

Connecting method

Connector (Note 3)

Cable extension

Extension up to total 100 m 328.084 ft is possible with 0.3 mm2, or more, cable.

Weight

20 g approx.

Notes: 1) When detecting leak (output OFF) during leak setting (F7 mode), since the sensor flashes the emitted light, only the response action for turning the signal back to ON is delayed (1 sec. approx.).
2) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.
3) The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cable given below.
Main cable (3-core): CN-73-C1 (cable length 1 m 3.281 ft), CN-73-C2 (cable length 2 m 6.562 ft), CN-73-C5 (cable length 5 m 16.404 ft)
Sub cable (1-core): CN-71-C1 (cable length 1m 3.281 ft), CN-71-C2 (cable length 2 m 6.562 ft), CN-71-C5 (cable length 5 m 16.404 ft)

SUNX)
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I/0 CIRCUIT AND WIRING DIAGRAMS

FX-301-F

FX-301-F

I/O circuit diagram

NPN output type

Color code of quick-connection cable

/-
|(Brown) + V (Note 1)
l
(Black) Output +_ 12t024VvDC

T *10%

y Yo}

100 mA max. (Note 2)
(Blue) 0 V (Note 1)

Sensor circuit

Tr l o

Internal circuit «—o— Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).

2) 50 mA max., if five amplifiers, or more, are connected in cascade.
3) Never connect several amplifiers in series (AND).

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr : NPN output transistor

FX-301P-F

I/O circuit diagram

PNP output type

Color code of quick-connection cable

|(Brown) + V (Note 1)
5 + 7
e J ‘ * 100 mA Note 2 l
'5Tl\ [100mA max. (Note 2) *+_1 121024 v DC
2 |(Black) Output — ™ E£10%
3
N |(Blue) 0 V (Note 1)

Internal circuit <—6—= Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).

2) 50 mA max., if five amplifiers, or more, are connected in cascade.
3) Never connect several amplifiers in series (AND).

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr : PNP output transistor

SUNX)
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Wiring diagram

Color code of quick-connection cable

Brown (Note)

i
Black +_1 121024V DC

7T +10%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Blue (Note)

Terminal arrangement diagram

Output —

o A lE5)

+v il
S|
:H

Wiring diagram

Color code of quick-connection cable

+i121024v DC
_T +10%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Brown (Note)

Black

Blue (Note!

Terminal arrangement diagram

1
il

+Vv
\\
Output —

e’

o =5
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FX-301-F

PRECAUTIONS FOR PROPER USE

This product is not a safety sensor. Its use is not
intended or designed to protect life and prevent body
injury or property damage from dangerous parts of
machinery. It is a normal object detection sensor.

Cascading amplifiers

Mounting
How to mount the amplifier

(@ Fit the rear part of the mounting
section of the amplifier on a 35 mm
1.378 in width DIN rail.

@ Press down the front part of the
mounting section of the amplifier on
the 35 mm 1.378 in width DIN rail.

How to remove the amplifier
(® Push the amplifier forward.

@ Lift up the front part of the amplifier
to remove it.

Note: Take care that if the front part is lifted
up without pushing the amplifier
forward, the hook on the rear portion
of the mounting section is likely to
break.

How to connect the fiber cables

» Make sure to fit the fiber attachment (FX-AT4), enclosed with
the fiber, to the fibers.
Please refer to the instruction manual of the fiber attachment for
the fitting method.

(® Snap the fiber lock lever down.

@ Insert the fiber cables slowly into
the inlets until they stop. (Note)

original position, till it stops.

Note: In case the fiber cables are not
inserted to a position where they stop,
the sensing becomes unstable.

Fiber attachment

Connection

» Make sure that the power supply is off while cascading or
removing the amplifiers.

» Make sure to check the allowable ambient temperature, as it
depends on the number of amplifiers connected in cascade.

* In case two, or more, amplifiers are connected in cascade, make
sure to mount them on a DIN rail.

» When connecting in cascade, mount the amplifiers close to each
other, fitting them between the optional end plates (MS-DIN-E)
mounted at the two ends.

* When the amplifiers move on the DIN rail depending on the
attaching condition, fitting them between the optional end plates
(MS-DIN-E) mounted at the two ends.

» Up to maximum 15 amplifiers can be added (total 16 amplifiers
connected in cascade.)

» When connecting more than two amplifiers in cascade, use the
sub cable (CN-71-C[]) as the quick-connection cable for the
second amplifier onwards.

« Since the model setting gets changed if collective teaching is
done for the amplifiers in Leak setting (F7 mode) and in Liquid
setting (F9 mode) mounted in cascade, note that collective
teaching should not be done for amplifiers with different model
settings mounted in cascade.

« Since the communication function of this amplifier and that of
the fiber sensor FX-301/311 series is different, if these models
are mounted in cascade, do not use the communication
function.

*In case of cascading, wait for 10 minutes, or more, to use the
teaching function after the power is switched on.

» Make sure that the power supply is off while connecting or
disconnecting the quick-connection cable.

Connection method

(D Holding the connector of the quick-
connection cable, align its projec-
tion with the groove at the top
portion of the amplifier connector.

@ Insert the connector till a click is
felt.

Disconnection method

(D Pressing the projection at the top of
the quick-connection cable connec-
tor, pull out the connector.

Note: Take care that if the connector is
pulled out without pressing the
projection, the projection may break.
Do not use a quick-connection cable
whose projection has broken.
Further, do not pull by holding the
cable, as this can cause a cable-
break.
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Cascading method

(® Mount the amplifiers, one by one,
on the 35 mm 1.378 in width DIN
rail.

(For details, refer to ‘Mounting’.)

@ Slide the sub units next to each
other, and connect the quick-
connection cables.

(® Mount the optional end plates
(MS-DIN-E) at both the ends to
hold the amplifiers between their
flat sides.

(@ Tighten the screws to fix the end
plates (MS-DIN-E).

35mm 1.378in
width DIN rail

Sub cable
(CN-71-C[0)
(optional)

Main cable
(CN-73-C[)
(optional)

Dismantling method
@ Loosen the screws of the end
plates (MS-DIN-E).
@ Remove the end plates (MS-DIN-E).

® Slide the sub units and remove
them one by one.
(For details, refer to ‘Mounting’.)

C~ End plates
(MS-DIN-E)
(optional)
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PRECAUTIONS FOR PROPER USE

FX-301-F

Part description
(® Operation indicator (Orange)
@ Model indicator (Green)
(® MODE key

(® MODE indicators
e —— YSH auy INGRE
RUNIEST, 57 57 57 7 {3 AD @p
ﬂ o i ﬂlﬂ 2 lLU]l\\ D

(O Operation indicator (Orange)... Lights up when output is ON.

@ Model indicator (Green)... Lights up during liquid setting (F9 mode).

(® MODE indicators...

RUN (Green) : Lights up during normal sensing
operation.

TEACH (Yellow): Lights up when the individual

teaching mode is selected.

ALL (Yellow) :Lights up when the collective
teaching mode is selected.

ADJ (Yellow) : Lights up when the threshold value
fine adjustment mode is selected or
the sensitivity switching function is
activated.

DISP (Yellow): Lights up when the digital display
setting mode is selected or the timer
function is activated.

OUT (Yellow) : Lights up when the forced output
mode is selected or the NO / NC
switching function is activated.

@ Jog switch... Moving this switch in the ‘+ or ‘ — direction,
allows different items to be viewed for selection
and pressing the switch then confirms the selected
setting.

(® MODE key... This key is used to select operating modes and to
cancel settings during the configuration process.

Setting items

@ Jog switch

Individual teaching mode

* The sensitivity selection function is set to the automatic
sensitivity setting ( futo ) at the time of factory shipment. In
case sensitivity selection setting is done, make sure to carry
out ‘teaching’ after the sensitivity selection setting.

For the sensitivity selection setting, refer to ‘Sensitivity
selection function’ on p.525.

*When MODE indicator / TEACH (yellow) lights up, threshold value
can be set on a single unit.

Step Description Display
Insert Leak detection fiber = =
(FD-F70J) or Liquid =EARRC

® detection fiber (FT-FO[J). , Y]
Press MODE key to light . " i

up MODE indicator /
TEACH (yellow).

Turn the jog switch to “+’ or
‘—’ side to set to either Leak
(F7) mode (-fi-) or Liquid
@ | (F9) mode ( -f1- ).

In case Liquid (F9) mode
(-F9-) is set, the model
indicator (Green) lights up.

Press Jog switch in no-leak
condition with Leak detection
fiber (FD-F7[1) or no-liquid
® | condition with Liquid detection
fiber (FT-F9(J). Then,* ! ’'on
the display moves from left to
right.

When teaching is accepted, the result of threshold
value setting is displayed.
@ «In case stable sensing is possible: 4
display blinks three times.
«In case stable sensing is not possible: * fr-31’ on
the display blinks. (Note 1)

oo * on the

Run Teachin

All
0 Mode for teaching with 0 Mode for teaching 2 or
one unit more units collectively

Normal sensing condition

[A)

Mode for turning the forced
output ON or OFF regardless
of the incident light intensity

Mode for shifting the digital

display and switching to
ECO mode Q value

|NO and NC can be |Timer can be set (F9

Fine-adjusts the threshold

Low, high, or automatic
sensitivity can be selected

selected (F9 mode only) mode only)

RUN Mode

» When MODE indicator / RUN (green) lights up, the display setting or the
sensitivity select setting can be checked. Refer to ‘Sensitivity selection
function’ on p.605 for further details of sensitivity select setting.

How to change to ‘percent display’
*When Jog switch is pressed for 2 sec., or more, the display
changes as per the diagram below.

<Digit display> Press Jog switch

for 2 sec., or more.
RUN | ADJ RUN | ADJ
TEACH DS  <— TEACH DisP
ALL ouT ALL out

The incident light intensity is dis-
played within the range 0 to 4,000.

<Percentage display>

The incident light intensity is
displayed in percentage (within
0 to 999) based on the threshold
value as the reference.

How to check the sensitivity state

« If Jog switch is turned to ‘4’ or ‘—’ side, the present sensitivity state can be
confirmed. After 2 sec., the display returns to ‘digit display’ or ‘percent display’.
<LO mode> <HI mode>

RUN |mm ADJ RUN | ADJ
TEACH DISP or TEACH DISP
ALL ouT ALL ouT

Operating in the low sensitivity Operating in the high sensitivity
mode. mode.

SUNX)
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If the teaching result is * #aad *, the sensor returns to

RUN mode automatically and the incident light
(® | intensity is shown on the display.

MODE indicator / RUN (green) lights up.

The setting is complete.

T 0E 0 =S

Notes: 1) For details, refer to ‘Error indication’ on p.526.
2) The initial setting at the time of factory shipment is Liquid (F9)
mode ( -£9-).
3) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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FX-301-F

PRECAUTIONS FOR PROPER USE

Collective teaching mode

* When MODE indicator / ALL (yellow) lights up, a threshold value

can be collectively set to amplifiers mounted in cascade.

Threshold value fine adjustment mode

* When MODE indicator / ADJ (yellow) lights up, the set threshold
value can be fine adjusted.

Step Description Display Step Description Display
Insert Leak detection fiber Press MODE key to light up — =i
(FD-F70) or Liquid MODE indicator / ADJ SHBERS

@ detection fiber (FT-F9[J). 171 ® (yellow). ) 11
Press MODE key to light wai "wa

up MODE indicator / ALL
(yellow).

Turn the jog switch to “+’ or n
‘—’ side to set to either Leak _—
(F7) mode ( -f1- ) or Liquid
(F9) mode ( -F%- ).

In case Liquid (F9) mode
(-F%-) is set, the model
indicator (green) lights up.

Press Jog switch in no-leak
condition with Leak detection
fiber (FD-F7[]J) fitted or no-liquid
condition with Liquid detection
fiber fitted (FT-FOLJ).

Then, * " ' on the display
moves from top left to top right
and from bottom right to bottom
left (twice).

When teaching is accepted, the result of threshold

value setting is displayed. .

«In case stable sensing is possible: * Jnad’ on the
display blinks three times.

«In case stable sensing is not possible: ‘ -3’ on
the display blinks. (Note 1)

®

If the teaching result is ‘ Soad ’, the sensor returns to
RUN mode automatically and the incident light
intensity is shown on the display.

MODE indicator / RUN (green) lights up.

The setting is complete.

Notes: 1) For details, refer to ‘Error indication’ on p.526.
2) In collective teaching, only an instruction of the teaching operation
is transmitted, the threshold value is not copied. The threshold

value taught at the respective amplifier is set.

3) When the collective teaching is done, the setting conditions are
copied. In case an individual setting condition is desired to be set,

set it individually after the collective teaching.

4) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.

O: Copied X: Not copied

Digit display . | Digital display | Sensitity : | NO/NC selection
Mode Percent display Model seting setting selection function Timer function function
Leak (F7)) O O O O X X
Liguid (F9)) O O O O O

5) The collective teaching transmits the information only in the
direction of the arrow shown on the amplifier operation panel.

The collective teaching is also possible from the

middle of the

amplifiers mounted in cascade. Check the direction of the

transmission before collective teaching is done.

| Direction of transmission

6) Since the model setting is also transmitted, do not carry out

collective teaching when the amplifiers in Leak (F7)
and in Liquid (F9) mode ( -¥%-

mode (

1)

) are mixed in cascade connection.

7) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.

524

SUNX)

Turn Jog switch to the ‘ +’ side,
to increase the threshold value. -
Turn Jog switch to the ‘ —’ side,
to decrease the threshold value.

When Jog switch is pressed,
the changed threshold value
blinks 3 times and is confirmed.

({

®

When MODE key is pressed 3 times, or for 2 sec., or
more, the sensor returns to the RUN mode and the
incident light intensity is shown in the display.

MODE indicator / RUN (green) lights up.

The setting is complete.

Note: The adjustable area is limited as shown below. In order to adjust the
threshold the outside the adjustable area, confirm it within the area

Adjustable area in Leak (F7) mode: 70 to 110 %

Light amount
(%)

110
Threshold ({gg) ELJ Adjustable  Trreshald
70 area
¥

once and then adjust it again.

q
1

0

Leak detection side

Digital display setting mode
» When MODE indicator / DISP (yellow) lights up, the digital display can
be switched to the light-up mode, the eco mode or the inverse mode.

Adjustable area in Liquid (F9) mode: 90 to 130 %

Light amo(lg/g Liquid present detection side

4
30
Adjustable
00) area
9

Step Description Display
Press MODE key to light = 0 0 =
up MODE indicator / DISP — HHHH =

@ | (yellow). y
When Jog switch is turned to the ‘ + side or ‘=’ + &~
side, the mode in the digital display changes. /(

feof 2 This is the light-up mode in the
digital display. 7
The digital display always lights up.

:This is the eco mode. After
confirmation, if key operation has not
been done for 8 sec., or more, * fro
flashes, and then the digital display is turned off.
When a key operation is done after the display is turned
off or when the collective teaching is carried out, the
digital display lights up.

: This is the inverse mode of the digital display.
In the normal display condition, the display changes
to the inverse display and in the inverse condition,
the display changes to the normal display.

Foan

)
Lurn

When Jog switch is pressed, the
set display blinks 3 times and is
confirmed.

®

When MODE key is pressed twice or for 1 sec., or
more, the sensor returns to RUN mode and the
incident light intensity is displayed.

» MODE indicator / RUN (green) lights up.

* The setting is complete.

Note: The initial setting at the time of factory shipment is the light-up mode ( i af ).
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PRECAUTIONS FOR PROPER USE

FX-301-F

Forced output mode

* When MODE indicator / OUT (yellow) lights up, the output can be
compulsory changed to ON or OFF regardless of the incident light intensity.

Step Description Display
Press MODE key to light up
MODE indicator / OUT SIS
® (yellow). ,
(Present output state is X
displayed.)
When Jog switch is turned to the
‘+’ side or ‘ —’ side, the output is
compulsory changed to ON or ~
OFF. }(/
Since the emitting element of the R
@) | amplifier blinks, it is possible to _
check the fiber connected to the L~
amplifier.
When the output is compulsory
changed to ON, the operation
indicator (orange) lights up.
Press MODE key to return = =
the sensor to step (. —HERES
/
® I o
When MODE key is pressed, the sensor returns to RUN
@ mode and the incident light intensity is displayed.

MODE indicator / RUN (green) lights up.
The setting is complete.

Sensitivity selection function

« If Jog switch is pressed for 3 sec., or more, when MODE indicator /
ADJ (yellow) lights up, the sensitivity can be fixed to low sensitivity
or high sensitivity, or set to automatic sensitivity.

Step

Description

Display

@

Press MODE key to light up
MODE indicator / ADJ Eooons
(yellow).

Press Jog switch for 3 sec. or W=
]
more. EEERES

The sensor goes into the sen-)

sitivity setting condition.
MODE indicator / RUN (green) ~
blinks.

When Jog switch is turned to the

‘4’ side or ‘ —’ side, the display +

and MODE indicator / RUN -Z

(green) blinks, and the sensitivity -

can be selected.

futa : Automatic sensitivity setting
After selecting the auto-
matic sensitivity, the opti-
mum sensitivity is set by
carrying out teaching.

io  :Low sensitivity setting

"1 :High sensitivity setting

is confirmed.

When Jog switch is pressed, the
setting display blinks 3 times and w

MODE indicator / TEACH (green) lights up and
C-F1-vort -F9-is displayed.

After senS|t|V|ty selection, carry out the teaching.
For the setting method of teaching, refer to
‘Individual teaching mode’ on p.603.

Note: The initial setting at the time of factory shipment is the automatic

sensitivity setting ( Suta ).
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Timer function [Liquid (F9) mode only]

*The timer setting can be done by pressing the jog switch for 3
sec., or more, when Liquid (F9) mode ( -£%- ) has been set and
MODE indicator / DISP (yellow) lights up. In case of Leak (F7)
mode ( -£1- ), the display does not change to the timer function.
For the selection method of Leak (F7) mode / Liquid (F9) mode,
refer to ‘Individual teaching mode’ on p.523 or ‘Collective
teaching mode’ on p.524.

» This product incorporates a delay timer which reduces the effect
of air bubbles, etc.

SUNX)

Time chart
5 Sensing - ~ Liquid
= condition present
o S
£ 2 [NO/NC ] L LI L) [ Liquid
= O |sglecfon funcon ! ! N LU absent
alm M FT---ON
Normally
® |\closed _ | | HE NN
£ . — — ——OFF
2 = ‘ Bl 1 /= 1 ——ON
Normally T
Sbel | | T — — —~OFF
1 N S PN
o [Nommaly B Ul R
£ |\closed ] : I
> 1 T T —on
© — [T T =1 T
o Normally 1 L L
open . L M B
Timer period: T=10 ms, 100 ms, 1,000 ms
Step Description Display

Confirm if the sensor is in Liquid (F9) mode ( -f%- )in
@ | ‘Individual teaching mode’ or ‘Collective teachlng
mode’.

Press MODE key to light up
MODE indicator / DISP
® (yellow).

J
=
=
=
=

i

il

Press Jog switch for 3 sec., or
more.

The sensor goes into the timer)
@ | | setting condition. -~
MODE indicator / RUN (green)
blinks.

When Jog switch is turned to the

‘+’ side or ‘—’ side, the display  +
and MODE indicator / RUN -Z
(green) blinks, and the timer -
@ period can be chosen.

nan : Without timer /
W 10 ms timer -

% 1100 ms timer
i 1,000 ms timer

When Jog switch is pressed,
setting display blinks 3 times and
®) | is confirmed.

l

2 A o Baai g

® | The sensor returns to step @).

When MODE key is pressed twice or for 1 sec., or
more, the sensor returns to RUN mode and the
@ | incident light intensity is displayed.

MODE indicator / RUN (green) lights up.

The setting is complete.

Note: The initial setting at the time of factory shipment is the without timer
(nan ) condition.

5

N
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FX-301-F

PRECAUTIONS FOR PROPER USE

NO / NC selection function [Liquid (F9) mode only]

*The NO / NC selection can be done by pressing the jog switch for
3 sec., or more, when Liquid (F9) mode ( -F%- ) has been set and
MODE indicator / DISP (yellow) lights up. In case of Leak (F7)
mode ( -F - ), the display does not change to NO / NC selection
function.

For the selection method of Leak (F7) mode / Liquid (F9) mode,
refer to ‘Individual teaching mode’ on p.603 or ‘Collective
teaching mode’ on p.604.

Step Description Display

Confirm if the sensor is in Liquid (F9) mode
@ | (-r5- ) in ‘Individual teaching mode’ or
‘Collective teaching mode’.
Press MODE key to light up
MODE indicator / OUT %Egggﬁ
® (yellow). y .

-

o
-
-

Press Jog switch for 3 sec., or
more.

The sensor goes into the NO /
® | | NC setting condition.
MODE indicator / RUN (green)
blinks.

o
=
PS0=(
P=i=(
100

¥

When Jog switch is turned to the ‘+’
side or ‘' —’ side, the display and
MODE indicator / RUN (green) blinks,
@ and NO / NC can be chosen.
n. :Normally closed (OFF in
liquid absent condition.)
n3 :Normally open (OFF in liquid
present condition.)

W
A\
{

\
(

]

When Jog switch is pressed,
setting display blinks 3 times and
® | is confirmed.

¥

(® | The sensor returns to the step @.

When MODE key is pressed, the sensor returns to RUN

@ mode and the incident light intensity is displayed.
MODE indicator / RUN (green) lights up.

The setting is complete.

Note: The initial setting at the time of factory shipment is the normal close
( 0 ) setting.

Error indication
* When an error is displayed, remedy as follows.

Error indication Cause Remedy

Excessive current

_ | Switch off the power supply
gﬁ;ﬁtdue to a short and check the load.

Check the installation condition
of the fiber, or whether the
fiber has come out, and then
do teaching again.

Press MODE key to cancel
“Fr-3°. After the cancellation,
The teaching is ab- | the sensor operates at the set
normal. value conditions before the
error. However, in case the
sensitivity selection function
has been set to the automatic
sensitivity setting ( futa ), the
sensor operates at optimum
sensitivity.

Check if the amplifiers
mounted in cascade are
disconnected. After the
confirmation, do the teaching
again.

The communication is
abnormal.
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Wiring

» Make sure that the power supply is off while wiring.

« Verify that the supply voltage variation is within the rating.

« Take care that if a voltage exceeding the rated range is applied, or
if an AC power supply is directly connected, the sensor may get
burnt or damaged.

«In case noise generating equipment (switching regulator, inverter
motor, etc.) is used in the vicinity of this product, connect the
frame ground (F.G.) terminal of the equipment to an actual
ground.

« If power is supplied from a commercial switching regulator, ensure
that the frame ground (F.G.) terminal of the power supply is
connected to an actual ground.

*Make sure to use an isolation transformer for the DC power
supply. If an auto-transformer (single winding transformer) is used,
this product or the power supply may get damaged.

«In case a surge is generated in the used power supply, connect a
surge absorber to the supply and absorb the surge.

«» Take care that short-circuit or wrong wiring of the load may burn
or damage the sensor.

» Do not run the wires together with high-voltage lines or power
lines or put them in the same raceway. This can cause
malfunction due to induction.

* Make sure to use the optional quick-connection cable for the
connection of the amplifier. Extension up to total 100 m 328.084 ft
is possible with 0.3 mm2, or more, cable. However, in order to
reduce noise, make the wiring as short as possible.

Others

» Do not use during the initial transient time (0.5 sec. approx.) after
the power supply is switched on.

» Take care that the sensor is not directly exposed to fluorescent
light from a rapid-starter lamp or a high frequency lighting device,
as it may affect the sensing performance.

« Avoid dust, dirt, and steam.

*When the fiber head gets dusty or dirty etc. the sensitivity
deteriorates. To keep stable detection, wipe the fiber head to
remove dust or dirt etc. and carry out sensitivity teaching
periodically.

» This sensor is suitable for indoor use only.

» Take care that the product does not come in direct contact with
water, oil, grease, or organic solvents, such as, thinner, etc.

*This sensor cannot be used in an environment containing
inflammable or explosive gases.

» Never disassemble or modify the sensor.
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DIMENSIONS (Unit: mm in)

FX-301-F

FX-301-F -
FX-301P-F  Amplifier

48.2

1.898
(=-26.3 1.035-»

Operation indicator (Orange)
Model indicator (Green)
Digital display (Red)

\MOEIE key

Jog switch

a %
\
OW%» 64.5 2.539 =5 118
10 Communication 27.8 ’
‘0 394‘ window ™ 1.094 " 7
Beam- ‘ —_ 0.276
itti it
emitting pal o T 4 é
30.5
1.201
Beam- l ¢
receiving part ? T o 1
7 01318 3.950.156
0276 = —+ 01\23?1 1325357 Suitable for 35 mm 1.378 in
) ) width DIN rail
Vil L Fﬁ'@m\%,
\ 0 |
CN-73-C1 CN-73-C2 . .
CN-73-C5 Main cable (Optional)
[ L ‘
M ) ————
{J@ $0.118 cablﬁ/w
0.394
14 L 6
*—0.551 29 | 0236
0.114" |
=
7 .
0.276 3
10 0.118
0.394 ™ 72 .
le 136 | 0.283
0.535
* Length (L)
Model No. | Length (mm in)
CN-73-C1 1,000 39.390
CN-73-C2 2,000 78.740
CN-73-C5 5,000 196.850
MS-DIN-2 Amplifier mounting bracket (Optional)
. 216
0.850
5.2 . 16 3.2
0.205 0.630 026
8.5 m s ' 10
P L e L
Y L S A
' 0205 0.197

35
04 2 | 1978
O.(116 0.079
'

j.?18 2,
H 40.071 0.079
e . ol

t0.039

7.5
0.295 4.20.165

*

2-¢3.2 $0.126 holes

1.063

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)

NN}

SUNX)
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CN-71-C1 CN-71-C2
CN-71-C5

Sub cable (Optional)

‘ L
) |
T —
TLF —
a_d_‘ua ¢0.118 cable * |
™ 0.394
14 6
— 29| 0.236
0.551 0.114 |
— \ﬁ 1
7
0.276‘* J
10 0.118
0.394 ™| 70
. 136_,| ~0.283

535
* Length (L)

Model No. | Length (mm in)
CN-71-C1 1,000 39.390
CN-71-C2 2,000 78.740
CN-71-C5 5,000 196.850

End plates (Optional)

MS-DIN-E
L
2.75
0.108
0.113* ‘ & ‘

Material: Polycarbonate

3
™ 0.118

5.6 M3 square nut

0220
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Digital Fiber Sensor

FX-305 ...

New

APC circuit

Four-chemical
emitting element
Double coupling lens

Hew Advanced sensor with Visible indicator

monE NAVI

Digital Fiber Sensor
with 2 independent
outputs

Industry first! Light-emitting amount selection function

If the light-receiving level becomes saturated during close-range sensing or when
sensing transparent or ultra-small objects, you can adjust the light-emitting amount
of the sensor to stabilize sensing without needing to change the response time.
Sensing that previously required the response time or fibers to be changed can now
be set much more easily using this function.

[Light-receiving level saturated] [Stable sensing]

¥ W Actual digit difference: 3000 A

(12000)|-- -/~
9999 —If
9000 Actual digit difference: 3000
Saturated digit 6000
difference: 999

3000

L ——  »

e Comparison of saturation remedies
[Conventional models]

. . [FX-305]
Response time: Mode selection try
Indist

=) Affects positioning precision i
Changing fiber: Change to thinner fiber to reduce light amount Variable light
amount function
=) Man-hour and cost inefficiencies Makes steps such

Changing setting position: Increase sensing range as those at left
unnecessary.

=) Space and man-hour inefficiencies

Twice
High-speed response 65us
High-speed response that is about twice as fast as before has been achieved. Even

small objects moving at high speeds can be sensed. In addition, interference
between two units is prevented in high-speed mode (H-SP).

Stable sensing over long and short periods

In addition to a ‘four-chemical emitting element’
which suppresses changes in the light-emitting
element over time so that a stable level of light
emission can be maintained over long periods, a
new ‘Auto Power Control (APC) circuit’ has also
been adopted. Because fluctuations over short

Short-term stability : ::\(v-;‘fhem\ca\
=
No APC
j
periods of time have also been suppressed, k)
stable sensing is possible very quickly once the

power is turned back on after setup changes. Time
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o Stable sensing comparison

Light emitting amount
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Conforming to
EMC Directive

UL Recognition

i ]

Industry’s largest display with 4 digits (9999). With a greater difference in digit value
than previous models, threshold values can be set in units of 1 digit up to maximum
9999. Threshold setting can now be done more easily and accurately.

Industry’s largest display 9999

o Digit difference comparison

GEID Digit difference between and

Previous models
4000

FX-305
9999

(During STDF, LONG
and U-LG modes)

1
I
a
Digit difference: Small |l Digit difference: Large

»

Independent dual outputs

Two independent output channels are provided, so that one sensor can be used for
control tasks that previously required two sensors. In addition, the second output
channel can be used for simple self-diagnosis and alarm output, so that ease of
maintenance is improved.
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A [Actual position [FX-305]
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Largest number in the industry! Automatic interference
prevention of up to 16 units

1 sensor is enough!

SUNX)

Can be used even in places where fibers need to be installed close together.
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FX-305

SPECIFICATIONS I/0 CIRCUIT
Type NPN output PNP output FX-305
Item ™ Model No. FX-305 FX-305P NPN output type
Terminal No.  Color code of quick-connection cable
Thru-beam type (FT-B8): 1,700 (U-LG), 1,100 (LONG), 730 (STDF) ﬁ
Sensing range 530 (STD), 400 (FAST), 200 (H-SP) ID 1#(Brown) +V (Note 1)
(mm) Reflective type (FD-B8): 600 (U-LG), 480 (LONG), 280 (STDF) = 5G]
220 (STD), 160 (FAST), 85 (H-SP) gl (Black) Output 1 + | 12020V 06
Supply voltage 121024V DC*+10% Ripple P-P 10 % or less 8| ) A zor g () Output2 S0mA max. (ote2) =T To%
) Normal operation: 960 mW or less (Current consumption 40 mA o less at 24 V supply voltage) & { % 7oz 50 mA max. (Note 2)
B R ECO mode: 600 mW or less (Current consumption 25 mA or less at 24 V supply voltage) (Blue) 0 V (Note 1)
NPN open-collector transistor PNP open-collector transistor Internal circuit «—o— Users’ circuit
* Maximum sink current: each 50 mA (Note1) |+ Maximum source current: each 50 mA (Note) Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).
Output + Applied voltage: 30V DC o less + Applied voltage: 30V DC or less The power is supplied from the connector of the main cable.

(Output 1, Output 2)

(between output and 0 V)
+ Residual voltage: 1.5V or less
[at each 50 mA (Note 1) sink current]

(between output and +V)
+Residual voltage: 1.5V or less
[at each 50 mA (Note 1) source current]

2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode

Tr1, Tr2: NPN output transistor

Output operation | Selectable either Light-ON or Dark-ON, with jog switch
Short-circuit protection Incorporated
Response time H-SP: 65 ps orless, FAST 150 s orless, STD: 250 s orless, STDF: 700 s orless,
(Note 2) LONG: 2.5 ms or less, U-LG: 4.5 ms or less selectable with jog switch
Digital display 4-digit red LED display
Normal mode: 2-level teaching / Limit teaching / Full-auto teaching /
L . Max. sensitivity teaching / Manual adjustment
Sensitivity setting

Window comparator mode: Teaching (1-level / 2-level / 3-level) /
Manual adjustment

Fine sensitivity adjustment function

Incorporated

Timer function

Incorporated with variable ON-delay / OFF-delay / ONE-SHOT / ON-delay-OFF-
delay / ON-delay-ONE-SHOT timer, switchable either effective or ineffective
(Timer period Output 1: 0.5 ms, 1 to 9999 ms, Output 2: 0.5 ms, 110 500 ms)

Automatic interference prevention
function (Note 2) (Note 3)

Incorporated [Up to 4 sets of fiber heads can be mounted close together
(However, U-LG mode is 8 sets, H-SP mode is 2 sets.)]

Ambient temperatu-
re

—10to +55°C +1410 +131°F

If 4 to 7 units are connected in cascade: —10to +50°C + 14 1o + 122 °F,
if 8 to 16 units are connected in cascade: — 100 +45°C + 1410 +113°F
(No dew condensation or icing allowed),

Storage: —20t0 +70°C —410 +158°F

Ambient humidity

35 to 85 % RH, Storage: 35 to 85 % RH

Emitting element

Red LED (modulated)

Material

Enclosure: Heat-resistant ABS, Transparent cover: Polycarbonate
Press switches: Acrylic, Jog switch: Heat-resistant ABS

Connecting method

Connector (Note 4)

Cable extension

Extension up to total 100 m 328.084 ft is possible with 0.3 mm?, or more, cable.

Weight

20 g approx.

Notes: 1) 50 mA per output. 25 mA if five, or more, amplifiers are connected

in cascade.

2) When the interference prevention function ‘/7-’ is set, the number

of mountable fibers becomes double. Furthermore, take care that
the response time also becomes double.

3) When the power supply is switched on, the light emission timing is
automatically set for interference prevention.

4) The cable for amplifier connection is not supplied as an accessory.
Make sure to use the optional quick-connection cables given below.
Main cable (4-core): CN-74-C1 (cable length 1 m 3.281 ), CN-74-C2 (cable length 2 m 6.562 ff)

CN-74-C5 (cable length 5 m 16.404 ff)

Sub cable (2-core): CN-72-C1 (cable length 1 m 3.281 ft), CN-72-C2 (cable length 2 m 6.562 )

CN-72-C5 (cable length 5 m 16.404 ff)
CN-73-C[] and CN-71-C] cannot be used.

PRECAUTIONS FOR PROPER USE

This product is not a safety sensor. Its use is not intended or designed
to protect life and prevent body injury or property damage from
dangerous parts of machinery. It is a normal object detection sensor.

All information is subject to change without prior notice.

FX-305P PNP output type
Terminal No.  Color code of quick-connection cable
l (Brown) + V (Note 1)

= { [ %z 0 50 mA max. (Note 2) l
3 i 3 +
S [ Th % Zoz| (Black) Ouput1 50 mA max. (Note2 121024V DC
s r K 7y Dz%( ) Outpu . (Note 2) o] — T £ 10%
i Tr2 | (White) Output 2 [Loed]

» @

D | (Blue) 0 V (Note 1)

Internal circuit «—o— Users’ circuit
Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).
The power is supplied from the connector of the main cable.
2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode
Tr1, Tr2: PNP output transistor

DIMENSIONS (Unit: mm in)

SUNX)
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FX-305 .
FX-305P Amplifier
[«——48.2 1.898 - 12
=26.3 1.035 = 0.472
8.3 25 0.7
0.327 7 ~ 0.028
o
Output 1 operation indicator e,
(Orange)
MODE k
Output 2 operation indicator ey
(Orange) Digital display (Red) Jog switch
C %,
AN
= 10 o S 6452530 ———+ +—330.13
0394 (=-27.81.094 +|
Communication o
Beam- window — 70.276
emitting ‘
part T ¢ \@ |
P !
o B 11813
Beam- 70276 0.118 10.50.413
receiving 7027 l ! —395
part T ‘“ 70156
- 01:53351 - 732'5’7 Suitable for 35 mm 1.378 in
width DIN rail
a$ L rregmp i
X 0 [ —
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